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SUBKINGDOM ECHINODERMATA. 



CLASS ECHINIDA. 

ORDER PERISCHOECHINIDA. 

FAMILY PALAECHINID^, 

MELONITE8 INDIANEN8I8, n. Sp. 

Plate /, Fig, 1, apical view. 

Our specimen is injured, in a few places, though it is not easy 
to trace the outlines of the plates in the ambulacral depres- 
sions, and hence they are not distin^ished in the illustration. 
The central bawal part is destroyed and the oral plates are 
p:one. 

The form is strikingly melon-like, notwithstanding the depres- 
sions at the poles. The vertical height is two and fifteen- 
hundreths inches, and the transverse diameter is two and sixty- 
five-hundredths inches. The surface of the plates is covered 
with tubercles that formed the bases of spines. And some of 
the spines may be seen scattered over parts of the ambulacral 
depressions. The spines are minute, elongate, tapering, cylin- 
drical in section, swoUen a little at the basal extremity, and 
about one-tenth of an inch in length. 

The interambulacral areas are lance-elliptical in outline, ab- 
ruptly elevated from the ambulacral depressions, sharply 
rounded at the apical pole, more gently rounded toward the 
middle, while the middle part is only slightly convex. There 
are six ranges of plates at the middle part, a little higher only 
five, a little higher only four, and then there are only three, 
which grow smaller and terminate each interambulacral area by 
abutting a genital plate. There are from twenty to thirty 
tubercles on the larger plates. 
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Ambulacral areaB as wide in the middle part, and wider 
toward the poles than the interambulacral aresis, and separated 
in each ambulacral field the entire len^h by a sharply defined 
ridge elevated as high as the interambulacral areas. The plates 
are smaller and more irregular in the ambulacral depressions 
than elsewhere. The ambulacral pores are circular, two in each 
plate, and form four irregular ranges of pairs in each depres- 
sion. When the two depressions, in eax^h ambulacral area, unite 
near the ocular plate there are five or six rows of pores. The 
small plates are pierced with the ambulacral pores until they 
actually abut upon the little oculaor plates. 

Three pores are clearly distinguishable, in some of the genital 
plates, with an ordinary magnifier, and there are some evidences 
of other pores that have been closed or filled up. There are no 
pores in the ocular plates. The plates abutting the oral open- 
ing are angular and preserve the articulating edges of the oral 
plates. 

Found in the St. Louis Group, at Greenville, Harrison county, 
Indiana, and now in the collection ol Wm. F. E. Gurley. 



OLIQOPORUS BLAIRI, n. Sp. 

Plate /, Fig. 2, the upper part of a specimen^ somewhat crmbed, 

and preserving none of the apical plates; Fig. 6, a 

smaller specimen, crushed so as to show only part 

oi the ambulacral pores; Plate II, Fig, 7, 

the middle part of a much larger 

and fattened specimen. 

The three specimens enable us to ascertain most of the exter- 
nal charax^ters of this species, excepting the apical and basal 
plates, none of which are preserved. If they all belong to the 
same species, as we think, then they show great differences in 
the size of the plates and in the number longitudinally, without 
mcrea>se in the number of ranges, in either the ambulacral or 
interambula<^ral areas. In other words, if the three specimens 
belong to the same species, the plates increajse, in size, with the 
growth, by accretion laterally, without intercalation of plates, 
but increase longitudinally by the intercalation of plates, and 
very little by accretion. We would not be understood as afl9rm- 
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ing positively that this is the law governing the growth of this 
species, for if so, it would, probably, be the law in the growth 
of all species in this erenus, and also in the family. We have 
not enough evidence in the three specimens before us, injured as 
they are, to positively aflSrm that they belong to the same 
species, but we think the weight of the evidence is in that direc- 
tion, and hence we suggest the probability of the method of 
growth, the correctness of which will be determined by the ex- 
amination of other specimens. 

The interambulacral areas are lance>elliptical, in outline, mod- 
erately and evenly convex from one ambulacral depression to 
another. There are six ranges of plates at the middle part. The 
plates where well preserved, are covered with tubercles that ap- 
pear to have been the bases of spines, though none of the spines 
are preserved on our specimens. 

The ambulacral areas are about half as wide, in the middle 
part, as the Ihterambulacral areas, and of almost uniform width 
throughout their length, tapering very slowly as they approach 
the summit and ocular plates. They are separated in each am- 
bula>cral field, by a sharply defined ridge elevated higher than 
the interambulacral areas. The plates are short and small in 
the ambulacral depressions and eaich one is pierced with a pair 
of circular pores. There are two ranges of these ambulacral 
pores in ea^h depression throughout the length without the 
addition or intercalation of any plates or pores. 

This species is distinguished from O. dansB, by the fact, that 
there are only six instead of eight ranges of plates in each in- 
terambulacral area. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of both authors. 



.OLIOOPORUS BELLULUS, U. Sp. 

Plate I, Fig, 3, part of the upper half of a crushed specimen. 

The surface of the plates, in our specimen, is covered with 
tubercles, that formed the bases of spines, and some of the 
spines are scattered over parts of the ambulacral depressions. 
The spines are minute, elongated, tapering, cylindrical in section, 
swollen a little at the basal extremity, and about one-tenth of 
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an inch in len^h. Oral, ^nital and ocular plates unknown. 
The form of our fragment indicates a length greater than the 
diameter, but as this is different from the form of all other 
species, it cannot be asserted any stronger than the appearance 
shown by the illustration. 

The interambulacral areas are elongate-lance-ellipticaJ, in out- 
line, and moderately convex transversely. There are only four 
ranges of plates at the middle part, and they extend almost to 
the summit, where one terminates, and the other three continue 
to the genital plates. 

The ambulacral areas are nearly as wide in the middle part, 
as the interambuleujral areas, and they are of almost uniform 
width throughout their lengthy slowly tapering as they approach 
the summit and ocular plates. They are separated in each am- 
bulaxjral field by a sharply defined ridge, elevated higher than 
the interambulacral areas. The plates are short and small in 
the ambulacral depressions and each one is pierced with a pair 
of circular pores. There are two ranges of these ambulacral 
pores in each depression throughout the length, without the ad- 
dition or intercalation of any plates or pores. 

This species is distinguished from all others by its general 
form and by having only four ranges of plates in the interam- 
bulacral areas. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of Wm. F. E. Gurley. 



OLIGOPORUS SULCATUS, n. Sp. 

Plate /., Fig, 4, basal view; Fig. 5, apical view. 

Our specimen with the exception of the loss of a few plates is 
quite complete. It is silicified and not compressed in any direc- 
tion, most of the sutures are more or less destroyed, but the 
outlines of some of the plates are preserved, and wh«re the 
plates are broken wholly away, the cast shows the baaes of the 
plates distinctly. The lower half has more of the plates broken 
away and shows the pores of the ambulacral areaB better than 
the other half. The mouth, ocular, genital and anal plates are 
not preserved, with the exception of one ocular and two genital 
plates, that may be distinguished. 
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The form is strongly melon-like. The vertical height is two 
and two-tenths inches, and the transverse diameter two and 
six-tenths inches. The silicification destroyed the tubercles and 
all evidence of spmes. 

The interambulacral areas are somewhat lance-elliptical, in 
outline, abruptly elevated from the ambulacral depressions, 
sharply rounded at the apical pole, and broadly rounded near 
the basal extremity, and flattened on the outer face, throughout 
the whole length. There are seven ranges of plates at the mid- 
dle part, including the two that dip down into the ambulacral 
depressions on the sides, or five occupy the flattened surface on 
top. One of the middle ranges is short, another soon gives 
way to the narrowing of the area, and while five reach near the 
basal extremity, only three extend toward the apical end to 
unite with a genital plate. 

Ambulacral areas only half as wide, in the middle part, as the 
interambulacral areas, and of almost uniform width throughout 
their entire length, tapering only slightly as they approach the 
summit and ocular plates. They are separated in each ambu- 
lacral field by a sharply defined ridge, elevated as high or rather 
above the interambulacral areas. The plates are very small in 
the ambulacral depressions and each one is pierced with a pair 
of circular pores. There are two ranges of these ambulacral 
pores in each depression throughout the entire length, and, in 
the middle part, there seem to be additional pores, but their 
extent is not exactly determined. 

This species will be readily distinguished from Melonites in- 
dianensis, by the fiattened interambulacral areas, and from it 
and all other described species, in that genus, by the narrow 
ambulacral areas, with almost uniform width, and by the two 
ranges of pores in each depression. We do not know the plates 
that cover the summit or the base of either Melonites or Olif^o- 
porus. Notwithstanding, Prof. Hambach (Trans. St. Louis 
Acad. Sci. Vol. IV. p. 549) has examined over 500 specimens of 
Melonites multiporus, and described new species of Melonites 
and Oligoporus, these important plates remain unknown. It is 
wholly unnecessary to compare this species with any other in 
the genus, because it is not only from a different group of rocks, 
but it is widely different in form from all of them. 
-2 G. 
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Found in the St. liouis Group, in Hardin county, Kentucky, 
and now in the private collection of Wm. F. E. Guriey. 

CLASS CRINOIDEA. 

ORDER PALAEOCRINOIDEA. 

FAMILY ACTINOCRINID^. 

AcrmocRiNus oibsoni, n. sp. 

Plate 2, ig, I, dorsal, or opposite view from the azygous side. 

Species very robust : column, calyx, and arms lar^e. Our speci- 
men is compressed, but evidently the calyx is quite as long as 
wide, deeply sculptured, plates thick, and interradial areas 
rather small. Proboscis unknown, but another specimen, prob- 
ably belonsring to this species, has a moderately long proboscis 
curved to one side toward the top, and is covered with tumid 
plates like an Eretmocrinus, Column composed of thicker and 
thinner plates, the former projecting beyond the latter. 

Basals one half wider than high, very thick, contracted in the 
middle so as to leave an expanded rim projecting much beyond 
the column and widely gaping at the sutures in the rim, the 
excavation being almost triangular and extending nearly to the 
radial plates ; upper part of the plates having three short, longi- 
tudinal ridges that fade away before reaching half the length of 
the plates. 

First primary radials very large, nearly half as long as the 
calyx, one-third longer than wide, three hexagonal, two hep- 
tagonal ; the surface is marked with a strong transverse tubercle 
in the middle part, from which the heptagonal plates have two 
radiatmg ridges extending to each of the adjoining basals and 
one toward each of the other adjoining plates; and the hexag- 
onal plates have three ridges extending to the single abutting 
b€isal and one toward eetch of the other adjoining plates; ea<;h 
plate also bears a small, round tubercle above the transverse 
one. Second primary radials less than half the size of the first ; 
hexagonal superior sloping sides shorter than the inferior; sur- 
face ornamented wif/h a high pointed tubercle and a rounded 
radiating ridge directed toward each adjoining plate. Third 
primary radials smaller than the second; heptagonal, orna- 
mented in the same way that the second are, and bearing upon 
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each upper sloping side a single secondary radial. The second- 
ary radials are quite small and thin, and each one bears three 
or more short tertiary, radials before the arms become free. 
Most of the arms bifurcate almost immediately after becoming 
free, and a^^ain* at irregular distances from the calyx. The ray 
on the left of the specimen illustrated preserves nine arms near 
the calyx, and probably the lower one bifurcated at the pla^^e 
at which it is broken off, and two of the arms are preserved 
above another division. The ray on the right of the illustra- 
tion, though not so well preserved, appears to have had the 
same number of arms. The central ray, however, appears to 
have had only six arms, near the calyx, and only one of these 
is preserved far enough to show a second bifurcation. The 
probability is that a complete specimen would have from forty- 
six to fifty arms, near the calyx, and a number of bifurcations 
above. The arms are exceedingly long and of uniform size, each 
branch being about as large as the arm below the bifurcation. 
They are composed of a double series of very short interlocking 
plates bearing dense pinnules. 

First regular interradial hexagonal smaller than a second 
primary radial, followed by two smaller plates in the second 
series, and three smaller ones in the third, that unite with the 
plated of the vault. Surface of the interradials ornamented 
the same as the second and third primary radials. Azygous 
plates unknown. 

This species is remarkable in the number and structure of the 
arms, and the surface ornamentation of the calyx will also serve 
to distinguish it. Possibly this species belongs to Eretmocrinus, 
though the arms are those of ActinocriDus. 

Named in honor of William Gibson, of Belpre, Kansas, to 
whom science is indebted for the discovery of many interesting 
fossils. 

Pound in the Keokuk Group, on Indian creek, near Crawfords- 
ville, Indiana, and now in the collection of Wm. F. E. Gurley. 

ACTINOCRINUS AUGUSTATUS, U. Sp. 

Plate XII, Figs. 8 ana 8a, Vol VIII, Geo. Sur. lU., and described 
on page 97 of the same volume, as Actinocrinus lobatus, Hall. 
Body large. Calyx somewhat obpyramidal, longer than wide; 

radial ridges moderately protuberant; interradial areas small, 
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somewhat flattened and sli&:htly depressed ; plates thin ; surface 
ornamented with low radial ridges, which commence on the first 
radial and extend to the tertiary radiajs, and with short radi- 
ating ridges from the center of each plate to each adjoining 
plate, while the interradials bear a central node with a low radi- 
ating ridge to each adjoining plate. Dome conical and slowly 
diminishing into a large ventral tube composed of tumid and 
strongly protuberant plates. 

Basals three, pentagonal, about as large as the first radials, 
and forming a cup, half as high a^ wide, slightly constricted in 
the middle, so as to form a rounded rim, on the lower half, that 
projects a little beyond a rather large column ; surface smooth, 
not sculptured. 

First primary radials large, length and breadth subequal, hex- 
agonal and heptagonal. Second primary radials about half as 
large as the first, hexagonal and having the superior sloping 
sides -shorter than the inferior sloping sides, (Fig. 8 is not ex- 
actly correct, in this respect, the artist havine: followed an ink 
line instead of the suture). Third primary radials smaller than 
the second, heptagonal and bearing upon each upper sloping 
side a single secondary radial. Each secondary radial supports 
on each upper sloping side three or four tertiary radials, one 
of which in each series is axillary on the third plate, from which 
two arms arise, which gives six arms to each radial series, so 
far as they are preserved in the two specimens illustrated, by 
figs. 8 and 8 a, or thirty arms in the species. The arms are 
composed of a double series of interlocking plates and they fre- 
quently bifurcate. One tertiary series illustrated in fig. 8 a shows 
eight arms within an inch of the calyx, and if the other arms 
bifurcate in like manner, there are eighty arms within an inch 
of the calyx, and, judging from appearances, there are numerous 
bifurcations above those shown in the specimen. 

First interradial hexagonal, smaller than a second primary 
radial, followed by two smaller plates, in the second series, three 
smaller ones in the third series, and three smaller ones in the 
fourth series, that unite with the plates of the vault. 

The first azygous plate is smaller than a first primary radial, 
it is followed by two plates in the second series, three in the 
third, and four in the fourth, above which the plates are not 
determined. 
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This species is remarkable for the great heip^ht of the vault 
and large proboscis, in proportion to the size of the calyx. It 
is also remarkable for the number of arms and their bifurcations. 

Found in the Keokuk Group, in Greene county, Illinois, and 
now in the Illinois State Museum and numbered 2594. 

ActiDocrinus lobatus was described by Hall, in 1859, in his 
Supplement to the Geology of Iowa, page 51, without an illus- 
tration. It has never been illustrated, and we are not sure that 
we have ever seen a specimen of it. The vault is described as 
''irregularly convex above," while this species is remarkable for 
its conical vault and extremely large proboscis. The calyx is 
described as "distinctly divided into lobes by the depression of 
the interbrachial and anal spaces," which is not the case in this 
species. That species could not ''have had more than twenty- 
five arms," while this species has not less than thirty. That 
species has four regular interradials in the fourth range, while 
this species has only three. The surface of the plates, in that 
species is traversed by ''sharp ridges," in this species the ridges 
are low and broadly rounded. The nodes on the radial series, 
in that species are transverse, in this species they are longi- 
tudinal. The ridges "from the first radials to the ba^sal plates 
are four," in that species, in this species there is only one; those 
from one first radial plate to the other in that species are two, 
in this species only one; those from the first radial to the sec- 
ond, in that species are two, in this species there is only one. 
Hall compared that species, with Actinocrinua lowei, from which 
he distinguished it in a few minor particulars, but this species 
is so far removed from A, lowei in every important particular, 
that no one would think of comparing the two. There are no 
two species of Actinocrinus farther removed from A. lowei and 
A. lobatus, than the one here under consideration, and we are 
quite at a loss to understand why the late distinguished paloB- 
ontologist, Prof. Worthen, should have thought of identifying 
this species with either one of them. The mistake may have 
been overlooked because he died before the publication of the 
work. 



Digitized by 



Google 



14 

ACTINOCBINUS BRRATICU8, n. Sp. 

Plate II, Fig. 2, view opposite the azygous aide; Fig, 5, azygous 

view. 

Body medium size. Calyx very little larger than the dome, 
somewhat obpyramidal, the radial series being slightly more 
prominent than the interradials, diameter one-half greater than 
the height; plates thick, tumid and sculptured. Dome elevated 
at the arm openings, subpyramidal, being most prominent in 
the direction of the radical series and covered with tumid and 
spinous plates. Proboscis central. 

Basals short, more than three times as wide as high, project- 
ing beyond the column, in the form of a small rim, separated 
at the sutures, so £ts to have a somewhat hexagonal outline; 
sculptured longitudinally, so q& to show a short ridge directed 
toward each adjoining plate. 

First primary radials the larger plates of the body, nearly as 
long aa wide, very tumid transversely and having a short ridge 
directed toward each adjoining plate. Second primary radials 
a little smaller than the first, wider than long, transversely 
tumid and having a short ridge directed toward ea^h adjoining 
plate. Third primary radials about as large as the second, 
much wider than high, transversely tumid, having radial ridges, 
and bearing upon each upper sloping side a single secondary 
radial, which, in turn, supports upon efiw;h upper sloping side 
two tertiary radials. There are twenty arm openings to the 
vault. 

First regular interradials of the same size qjr the second pri- 
mary radials ; each one bears a strong central tubercle with a 
radiating ridge directed toward each adjoining plate; it is fol- 
lowed by two smaller plates, each of which bears a central 
tubercle; these are followed by two still smaller plates, ea»ch 
bearing a central tubercle, and these are followed by a single 
non-tuberculated plate within the interradial area proper, 
making six plates in the area. The last one, however, is fol- 
lowed by a long narrow plate, that separates the tertiary radials 
and unites with the plates of the vault. 

There are eight plates in the azygous area. The first one is 
in line with the first radials, and of the same size; it is equally 
as tumid and sculptured in the same manner; it is followed by 
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two plates of the same size as the second primary radials or 
first repnilar interradials, and ea^h one bears a strong central 
tubercle, with a radiating ridp^ directed toward each adjoining 
plate. These are followed by three smaller plates, each of which 
bears a central tubercle with radiating ridges toward the plates 
below. These are followed by two small non-tuberculated plates, 
which terminate the a.zygous area proper, though two or three 
small, elongated plates separate the tertiary radials and connect 
with the plates of the vault. 

This species has the general aspect of A, proboscidialis. The 
radial series, however, are more prominent and the interradial 
and azygous areas larger, and efiw;h contains twice as many 
plates. It is quite as far removed from A. daly&nua^ in the 
structure of the interradial areas, and in the surface ornamenta- 
tion. 

It was found in the Drift, at Danville, Illinois, but no doubt 
belongs to rocks of the age of the Burlington Group, imme- 
diately north of Danville, and which are covered by the Drift. 
The type is in the collection of Wm. F. E. Gurley. 



ACTINOCRINUS ARROSUS, U. Sp. 

Plate II, Fif^. 4, side view of a calyx, somewhat flattened. 

Specimen medium size. Calyx with a flanging base abruptly 
truncated below, and rapidly expanding tertiary radials. Length 
and breadth nearly equal; plates tumid and sculptured. Vault, 
proboscis and arms unknown. 

Basals short, about half €is high as wide, sharply flanged be- 
low so as to make a broad, flat base with deep notches at the 
basal sutures. The plates are longitudinally furrowed, so as to 
further interrupt the flange and give it additional notches. 

First primary radials the larger plates of the body, as long 
as wide, very tumid and protuberant, and having a small ridge 
directed toward each adjoining plat«. Second primary radials 
about half as large as the first, nearly as long aa wide, though 
unequal in size and shape; two are quadrangular, two pentago- 
nal and one hexagonal ; they are tumid and have a small ridge 
directed toward each adjoining plate. Third primary radials of 
unequal size and shape, some larger than the second radials and 
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others much smaller; they are pentagonal, hexagonal and hep- 
tagonal; they are tumid, have radial ridges, and bear upon each 
upper sloping side a single secondary radial, which in turn sup- 
ports upon each upper sloping side two tertiary radials. There 
are twenty arm openings to the vault. 

First regular interradials larger than the second primary 
radials, very tumid and bearing a small radiating ridge directed 
toward each adjoining plate; it is followed by two much smaller 
plates, each of which bears a central tubercle, with a radiating 
riage directed toward each adjoining plate; these are followed 
by a single plate that separates the secondary radials. The 
tertiary radials come together, and hence there are only four 
plates in any regular interradial area. 

There are only four plates in the azygous area. The first one 
is in line with the first radials, fully as large and rather longer^ 
quite as tumid and sculptured in the same manner. It is fol- 
lowed by two plates th^t are nearly as long as the second and 
third primary radials together, each one bears a very strong 
central tubercle with a radiating ridge directed toward each ad- 
joining plate. These are followed by a single plate that bears 
a central tubercle and separates the secondary radials. The 
tertiary radials come together. 

One side of our specimen is longer than the other and the in- 
equalities in the plates miiicht h% ascribed to that and the whole 
credited to an abnormal specimen belonging to some other 
species. The fa^t that the tertiary radials unite at the base ol 
the arms would lead one to think that it is a Batocrinus, but 



that show slight sculpturing. Vault and proboscis unknown. 
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Basals short, twice as wide as high, standing npright and 
longitudinally marked with three or four delicate- stripes. 

First primary radials the larger plates of the body, as long 
as wide, slightly convex, and bearing a delicate ridge directed 
toward each adjoining plate. Second primary radials, less than 
half as large as the first, hexagonal, and ornamented with deli- 
cate ridges. Third primary radials about as large as the second, 
pentagonal and hexagonal, ornamented with delicate radial 
ridges and bearing upon estch upper sloping side a single second- 
ary radial, which, in turn, supports upon each upper sloping 
side two tertiary radials. There are twenty arm openings to 
the vault. 

Begular interradials six. First one smaller than a second 
primary radial, it is followed by two smaller plates and these 
by two still smaller ones and these by a single plate, above 
which a long narrow plate unites with the plates of the vault. 

There are ten plates in the azygous area. The first one is in 
line with the first primary radials and of the same size and 
sculptured in the same manner; it is followed by two plates of 
about the size of the second radials, and these are followed by 
four smaller plates, and these by two plates and these by a 
single plate that unites with an elongated plate that connects 
with the plates of the vault. 

The arms are very long and comparatively coarse and com- 
posed of a double series of interlocking plates. Pinnules dense. 

Distinguished by the delicate sculpturing and number of inter- 
radial and azygous plates. 

Found in the Burlington Group, at Burling 



CORRIGENDA. 

Page 17. 7th line from bottom, Euetmoorinus lyonanus 
should read Eretmocrinus casbedayanus. 

Page 18. 15th and 16th lines from bottom should read 
S. A. Casseday instead of S. S Lyon. 

Plate III. Fig. 1 should read Eretmocmnos casseday- 
ANUS instead of Eretmocrinus lyonanus. 
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radials are longer than wide and the larger plates of the calyx. 
The second primary radials are small, leaving comparatively 
wide interradial areets. The secondary and tertiary radials are 
short. 

Some of the arms are well preserved and others torn into 
pieces. There are, as it appears, twenty very long, compound, 
ponderous arms, remarkable for their expansion, in the upper 
part. There are also twenty arm openings to the calyx. There 
are three single, short plates in the commencement of each arm; 
these are followed by a double series of interlocking plates that 
are deeper than wide, making the arm in the lower part deeper 
than wide. The arms gradually widen externally until they are 
aJt)out four times as wide as deep. In the lower part of the 
arms the arm furrows are shallow and the arms are twice as 
deep as wide, they do not increase, in depth, in the upward ex- 
tension, even where they are four times as wide as deep. 

This species is distinguished from all others by the thin, 
smooth, slightly convex plates of the calyx and by the re- 
markably heavy arms. 

Found in the upper layers of the Burlington Group, near 
Burlington, Iowa, and now in the State Museum, at Soringfleld, 
Illinois. The specific name is in honor of one of the founders of 
the genus, the late distinguished palaBontologist, Sidney S. 
Lyon, of Jeffersonville, Indiana. 

BATOCRINUS LYON ANUS, n. Sp. 

Plate III, Fig. 4, view opposite the azygous area; Fig, 5, 

basal view. 

Body above medium size. Calyx basin shaped, and spreading 
horizontally from the secondary radials; two and a half times 
as wide as high; plates thick, angular; sutures beveled; arm 
openings directed horizontally. Vault conical, nearly as large 
as the calyx, covered with polygonal, tumid plates and having 
a large subcentral proboscis. 

Basa's short, more than three times as wide as high and ex- 
cavated beloWy so the concavity has a depth greater than the 
external height of the plates. First primary radials one and a 
half times as wide as high. Second primary radials quad- 
rangular, half as large as the first, and only a little wider than 
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high. Third .primary radials a little larger than the second and 
bearing upon the upper sloping sides the secondary radials. 
There are two secondary radials in each of three radial series, the 
second one being about twice as large as the first and bearing 
upon each upper sloping side three tertiary radials, thus aciving to 
each of these three radial series four arras. The radial series on 
the left of the azygous area has one-half of it constructed in 
the same manner; the other half, being the one most distant 
from the area, possesses no tertiary radials, but has four sec- 
ondary radials, and, therefore, in this series, there are only 
three arms. The radial series opposite the azygous area hSiS no 
tertiary radials, but it has four secondary radials on each of 
the upper sloping sides of the third primary radials, and, 
therefore, there are only two arms in this series. The species 
has only seventeen arm openinecs to the calyx. 

In each regular interradial area there are three plates, the 
first of which are the larerer plates of the calyx, and each one 
has eight sides. It rests between the upper sloping sides of the 
first primary radials and the second and third primary radials 
abut it on each side, and it supports, on top, the other two 
interradials. The upper interradials are never of equal size; 
they are situated between the first secondary radials and below 
the tertiary radials. 

The azygous area is subovate in form, and contains six 
plates. The first one is in line with the first primary radials 
and of the same size. It is followed by three plates, that differ 
but little in size, and these are followed by two plates, in the 
third range, that are situated between the second secondary 
and first tertiary plates, and thus extend a little higher than 
the plates do, in the regular interradial areas. 

In Batocrinus facetus the three armed series is on the right 
of the azygous sjde, in this it is on the left. In that species, 
there are four regular interradials and eleven azygous plates, 
in this species, there are three regular interradials and six 
azygous plates. It is a marked species that cannot be mis- 
taken for any other one. 

Found in the St. Louis Group, in Hardin county, Kentucky, 
and now in the collection of Wm. F. E. Gurley. The specific 
nam6 is in honor of the late Sidney S.. Lyon, who did so much 
valuable work in this family of crinoids. 
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BATOORINUS ALTIU8CXJLU8, n. Sp. 

Plate F, tig. I, side view, azygous area on the right; fig. 2, 
azygoua view; Fig. 5, summit view of the same speci- 
men, part of the top being broken away. 

Body large, above the medium size. -Calyx long, somewhat 
bell-shaped, very slowly and somewhat evenly expanded from 
the base to the second radials and then spreading horizontally; 
nearly as high as wide; arm openings directed horizontally; 
plates convex; sutures depressed; surface smooth or finely granu- 
lar. 

Basals form a subcylindrical cup nearly as high as wide, 
truncated and round at the base, with a round facet for the 
attachment of the column deeply impressed, and about two- 
thirds of the diameter of the base. The columnar canal is large 
and pentagonal. A little above the truncated base there is a 
high transverse ridge across each plate, that is broken at the 
sutures, giving to this band when viewed from below a sub- 
hexagonal outline. Above the band the basals slowly expand. 
First radials longer than wide, ne€u*ly as large s& the basals, 
lower third most convex, three hexagonal, two heptagonal, and 
rising almost vertically from the basals. If the usual quadran- 
gular second radials exist, in this species, they are anchyiosed 
with the third radials, in our specimen, so as to form single 
pentagonal plates about one-third as large as the first radials, 
axillary, and bearing upon each upper sloping side two secondary 
radials, the second being larger than the first. The second 
secondary radials are axillary and bear two or three tertiary 
radials upon each superior sloping side, which gives to the 
species twenty arm openings to the vault. 

Regular interradials, two in each area, one above the other, 
the second one less than half bj& large as the first, and situated 
between the secondary radials. There are seven plates in the 
azygous area. The first one is in line with the first primary 
radials and of about the same size, being slightly narrower and 
a little longer. It is followed by a range of three plates, each 
of which is about one-third as large as the first. There are 
three small plates in the third range, below the tertiary radials, 
in the adjoining radial series. 
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Vault elevated over the arm openings, convex and having, 
comparativelv, a small subcentral proboscis. It is composed of 
very irregular, polygonal, tumid plates, without any apparent 
order aa to size or arrangement. The proboscis is broken off 
so its length is not ascertained. 

This species bears most resemblance to B. cbristyi, from which 
it is distinguished by the longer form of the calyx, longer 
baisals, longer and more convex first radials, shorter second and 
third radials (if this species possesses the second quadrangular 
plate) more elevated vault over the arm openings, less convex 
beyond, smaller proboscis, and more tumid plates. Indeed very 
slight observation will distinguish the two species. 

Found by the laborious naturalist and indefatigable collector, 
R. A. Blair, of Sedalia, Missouri, in the upper part of the Bur- 
lington Group near Blackwater Station, a few miles west of 
Booneville, in that State, and with his usual generosity presented 
to one of the authors— S. A. Miller. 



BATOCEINUS ASPRATlLiS, U. Sp. 

Plate F, F'ig. 4, azygous view; Fig. 5, lateral view; Fig. 6, 

summit view. 

Body of our specimen unsymmetrical, one side larger than the 
other, which may or may not be abnormal. The species is of 
mediuni size and the vault is nearly as large as the calyx. 
Calyx broadly truncated at the base and very rapidly expand- 
ing in the upper part ; about half ks wide as high ; arm open- 
ings directed horizontally ; plates highly convex ; sutures distinct ; 
surface granular. 

Basals thick and form a lowsubhexsigonalcup, about three times 
as wide as high, with a round, deep columnar depression, having 
a concave, radiately furrowed bottom, for the attachment of the 
column. The base is about two and a half times as wide as the 
diameter of the column. The basal plates stand nearly upright; 
they are flattened, in the central part, and beveled toward the 
sutures, which makes the cup hexagonal. First radials smaller 
than the basals, of unequal size, and about twice as wide as 
high, three hexagonal, two heptagonal, and directed at an angle 
of about thirty degrees from the basals. Each one is trans- 
versely, highly conyex, the elevation being obtusely angular. 
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Second radials quadrangular and very short, being from three 
to six times as wide as long. Third radials pentagonal, twice 
as wide as high, convex in the central part, axillary, and bear- 
ing upon each upper sloping side two secondary radials. The 
second secondary radial is larger and much wider than the first, 
axillary, and bears upon each upper sloping side two or three 
tertiary radials. On one side of our specimen, there are only 
two tertiary radials, in each series, and on the other side there 
are three, in each series, which makes one side of the calyx larger 
than the other. The proximate ray on each side of the azygous 
area has an axillary tertiary radial so that each of these rays 
has five arm openings to the vault. This gives to the species 
twenty-two arm openings to the vault. 

There is only one regular interradial in each area, which is 
a large, tumid, conspicuous plate. There are five azygous plates. 
The first one is in line with the first radials and of nearly the 
same size and quite a^ tumid. There are three plates in the sec- 
ond range, the middle one being a short quadrangular plate, 
twice as wide as long, the lateral ones being comparatively large, 
tumid plates. There is only one plate in the third range, which 
is nearly as large as the first and very tumid. The azygous area 
is slightly wider than high, or nearly square in outline, with a 
flat, wide, quadrangular plate, in the center, surrounded by four 
tumid plates occupying the angles of the square. 

Vault somewhat elevated over the arm openings, convex toward 
the central part and having a subcentral proboscis. It is com- 
posed of irregular, polygonal, tumid plates arranged, in some 
order, a« five quite tumid plates, half way from the margin to 
the center, are in line with the primary radial series. The pro- 
boscis being broken off, and the length is unknown. 

This species is so different from all others having twenty-two 
arms, that it is unnecessary to make a comparison with any of 
them for the purpose of distinguishing it. The sins:le, regular 
interradial and the arrangement of the five azygous plates, with 
their peculiar shape and convexity will alone distinguish it from 
all other described species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 
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BATOCRINU8 SCYPHUS, D. Bp. 

Plate F, Fig. 7, azygous view; Fig, 6?, lateral view; Fig, 9, 

summit view. 

Body medium size. Calyx bowl shaped, rounded at the base 
and very gradually expanding to the summit; about one-third 
wider than high; arm openings within the upper margin of the 
summit and directed upward; plates thin, plain, not convex; 
sutures not very distinct; surface smooth or e:ranular. 

Basals very low, curving into the columnar cavity and upward 
about as high as the depth of the cavity. First radials the 
larger plates of the body, wider than high, gradually expanding, 
three hexagonal, two heptagonal. Second radials quadrangular, 
about twice as wide £is high. Third radials short, twice as wide 
as high, pentagonal, axillary, and bearing upon each upper 
sloping side two secondary radials. The second secondary 
radials are axillary, larger and wider than the first, and bear 
upon each upper sloping side, in four of the radial series, two 
tertiary radials ; but in the ray opposite the azygous area, there 
is only one tertiary radial, in each series, one of which is smaller 
than the other. There are, therefore, twenty arm openings to 
the vault, but two of the openings opposite the azygous area 
are smaller than the others, and, hence, it would appear, that 
the arms are not of equal size ; probably sixteen or eighteen are 
uniform, and the other two or four, as the case may be, are 
smaller or have fewer divisions. The arms themselves are wholly 
unknown, and the facet for their articulation is very obscure, in 
our specimen. They must have been very gmall and peculiarly 
constructed, with an extraordinary covering of the arm furrows, 
if we may be allowed to judge from the appearance of the 
orifices. 

There is only one regular interradial plate in each area; it is 
nearly as large as the second and third radials together, or 
about half as large as a first radial. The azygous area is large 
and contains seven plates. The first one is in line with the first 
radials and rather longer; it is followed by three plates, the 
middle one of which is the larger and about the size of a regu- 
lar interradial, and this range is followed by three rather large 
plates in the third range. 
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Vault depressed convex with a very small, short, suboentral 
proboscis. It is covered with irregular, polygonal, gently convex 
plates. The proboscis seems to be complete, except the covering, 
in our specimen, though it is possible small plates may have 
been broken from the top of it. It is evident it could not have 
been much higjher. 

This species agrees with Batocrinus in the plates of the calyx, 
but differs in all other respects from all described species. The 
arm openings and proboscis are peculiar and different from 
those in any other known species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 



BATOCRINUS LAETUS, U. Sp. 

Plate F, Fig, 10, view opposite the azygous area; Fig, 11, 
azygous aide view; Fig. 12, summit of same specimen. 

Body medium size. Calyx obconoidal, truncated at the base, 
a little less than twice €is wide as high, arm openings directed 
horizontally; plates thick, very highly convex, the convexity 
generally angular; sutures distinct; surface granular. 

Basals moderately thick, and form a low, hexagonal cup, twice 
as wide as high, with a round deep columnar depression, having 
a concave, radially furrowed bottom, for the attachment of the 
column. The base is about twice as wide as the diameter of the 
column. The basal plates stand upright; they are flattened in 
the central part, and beveled toward the sutures, which makes 
the cup hexagonal. It will be observed, that the basals form a 
cup like that of B. aspratilis, except the plates are somewhat 
thinner. First radials longer than the basals, but somewhat 
shorter and of unequal size ; they are, however, wider than long, 
three hexaeconal and two heptagonal, with the superior sides 
slightly arcuate. Each one is transversely, hierhly convex, the 
elevation being obtusely angular. Second radiajs quadrangular, 
and about three times as wide as high. Third radials pentagonal, 
twice as wide as high, convex in the central part, axillary, and 
bearing upon each upper sloping side two secondary radials. 
The second secondary radials are only a little larger than the 
first, axillary, and bear upon each upper sloping side two ter- 
tiary radials. The proximate ray on each side of the azygous 
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area has an axillary, tertiary radial, so that each of these rays 
has five arm openings to the vault. This^gives to the species 
twenty-two arm openings to the rault. ^ 

There are two regular interradials in each area; the first one 
is very tumid, and about as large as the second and third pri- 
mary radials together; the second one is about one-third as 
large as the first and quite convex. The azygous area is about 
as wide as high and contains six plates. The first one is in line 
with the first radials and fully as large and tumid. It is followed 
by three plates, in the second range, and two in the third, all 
of which are tumid and subequal in size. 

Vault elevated, above the arm openings, and gently convex, 
toward the central part, and bearing a coarse, central proboscis. 
It is composed of irregular, polygonal, subspinous plates, ar. 
ranged, so far as discovered, without order, in respect to the 
different radial areas. The proboscis commences, at the base, 
with a very large, transversely tumid plate, opposite the azygous 
side. The length of the proboscis is unknown. 

This species is so different from all others bearing twenty -two 
arms, that no comparison is necessary to distinguish it. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 



BATOCRINUS ^QUABILrlS, n. sp. 

Plsde V, FiS' IS, azygous view; Fig, 14, view opposite the 
azygous side; Fig. 15, summit of same specimen. 

Calyx and vault somewhat equal in dimensions and together, 
somewhat wheel-shaped. Rather below the medium size. Calyx 
broadly truncated at the base, gently expanding to the top of 
the primary radials and thert abruptly spreading horizontally 
to the free arms ; more than twice ajs wide as high ; arm open- 
ings directed horizontally; plates thick, highly convex on the 
lower part, but much less so above; sutures moderately dis- 
tinct; surface granular. 

Basals thick and form a low, hexagonal cup, about three times 

as wide as high, with a round, shallow, columnar depression, 

having a concave radiately furrowed bottom for the attachment 

of the column. The base is full twice as wide as the diameter 

-4 G. 
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of the column. The basal plates stand upright, they are flat- 
tened in the central ^jart, and beveled toward the sutures, which 
makes th^^cup hexagonal. It will be noticed that the basals 
form a cup similar to that of B. aspratilis^ except having a 
shallow, instead of a deep columnar cavity. First radials some- 
what smaller than the basals, wider than long, three hexagonal, 
two heptagonal. Each one is transversely tumid. Second radials 
quadrangular and, at least, four times as wide as high, third 
radials pentagonal, very short, four times as wide as high and 
bearing upon each upper sloping side two secondary radials. 
The second secondary radials are much wider than the first, 
axillary, and bear upon ecujh upper sloping side two tertiary 
radials. There are twenty arm openings to the vault. 

There is only one regular interradial in each area, and it is a 
large tumid plate. The azygous area is fully as wide as long 
and contains four plates. Thevflrst one is in line with the first 
radials, rather larger and more tumid. There are three plates 
in the second range, the middle one being about as large as the 
other two together. 

Vault moderately elevated over the arm openings and quite 
convex toward the central part. It bears a rather large, sub- 
central proboscis, the length of which is unknown. The vault 
is composed of irregular polygonal, subspinous plates, arranged, 
so far as discovered, without order, in respect to the radial 
areas. The proboscis commences at the betse, opposite the az^*-- 
gous side, with a very lars:e, transversely tumid angular plate, 

This species is so different from all other trochiform species 
and from all others bearing twenty arms, that no comparison 
is necessary to distinguish it. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

STROTOCRINUS VENUSTU8, U. Sp. 

Plate VI, Fig. 7, side and basal view of the calyx. 
Calyx medium size, urn shaped, below the tertiary radials, 

from which place it abruptly spreads horizontally. Surface 

deeply sculptured. Column round and perforated by a rather 

large subpentagonal canal. 
Betsals low, thick, deeply sculptured, notched at the suture 

lines, hexagonal in outline and extending below the columnar 
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facet, where small nodes are made to terminate the sculptured 
ridges. First radials highert han wide, tw ohepta^onal and two 
hexagonal and one pentagonal, central tubercle transverse and 
sending two ridges to the basal plates and one to each of the 
other adjacent plates. Second radials hexagonal, wider than 
high, a little smaller than the first radials, central tubercle only 
slightly elongated transversely, from which a ridge is directed 
to each adjoining plate. Third radials a little smaller than the 
second, wider than high, hexagonal, and bearing on the upper 
lateral sides a single secondary radial. Secondary radicals smaller 
than the third primary radials and supporting on one of the 
upper sloping sides a single tertiary radial and on the other a 
series of three or more tertiary radials, before the arm becomes 
free; the exact number cannot be determined from our speci- 
men. The single tertiary radials bear an axillary plate of the 
fourth order, which supports, on each upper sloping side, two 
or more plates before the arms becomes free. There are, there- 
fore, at least twelve arms in each radial series or sixty arm 
openings to the vault in this species. 

First regular interradial hexagonal, as large as the second 
primary radials, sculpture*! in the same way, and supporting 
two smaller but similar plates in the second range. The latter 
are followed by two smaller plates and these by one still smaller 
plate, which gives us six plates in each regular interradial area. 
There is one plate in each intersecondary radial area that rests 
on the third primary radial. There are nine plates in the azy- 
gous area. The first one is in line with the first radials, of the 
same size and sculptured in like manner. It is followed by three 
plates in the second range and these in turn by three smaller 
plates, above which there are two still smaller plates before the 
tertiary radials unite to cut off the azygous area from the plates 
of the vault. 

The sculpturing on the plates in this species is similar to that 
on Strotocrinus ectypus, but otherwise it bears little resemblance 
to that species. It is so different in the form of the calyx and 
number of the interradials from S. regalis and kindred species 
that no comparison with any of them is necessary to distin- 
guish it. 

Found in the Burlington Group, at Burlington, Iowa, and 
now in the Illinois State Museum, at Springfield. 
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BLAIBOCRINUS BPIN0SULU8, n. Sp. 

Plate VII, Fig. 16, azygous view; Fig. 17, view opposite the 
ajzygous area; Fig. 18, summit view. 

Calyx truncated at the base, obpyramidal, about twice as wide 
as high; plates sculptured; radial ridges rather sharp; inter- 
radial area fiat; secondary radials and arm openings directed 
horizontally. 

Basals three, forming a low, irregular, subhexagonal disc, 
nearly covered below by a round column, which is attached to 
the basals, by radiating denticulations. Columnar canal rather 
large, pentalobate. The little rim formed by the basals bears a 
node or short ridge directed toward each adjoining plate above. 
First primary radials the larger plates of the calyx, wider than 
high, three hexagonal, two heptagonal, convex in the central 
part, and sunken at the angles so as to leave a short ridge 
directed toward the center of ea^h adjoining plate. Second pri- 
mary radials quadrangular, about twice as wide ets high, and 
similarly sculptured, though the radial ridge is much stronger 
than the transverse one. Third primary radials about the same 
site as the second, pentagonal, axillary, and bearing upon earch 
upper sloping side two secondary radials, While there are only 
ten secondary radial series, there are two arm openings over 
each series, indicating that the arms, at once, bifurcated on be- 
coming free. 

Eegular interradials three, one hexagonal plate resting between 
the upper sloping sides of the first primary radials and followed 
by two smaller elongated plates, that separate the secondary 
radials and connect with the plates of the vault. The first 
azygous plate is in line with the first primary radials, of about 
the same size, and sculptured in like manner. It is followed by 
two plates, in the second range, and three in the third range, 
which separate the secondary radials and connect with the plates 
of the vault. 

The vault is strongly pentalobate, by reason of the horizon- 
tally projecting secondary radials extending beyond the upper 
part of the interradial areas. It is elevated over the arm open- 
ings, and gently convex toward the center. There is a spinous 
plate over each double arm opening, and between these spinous 
plates, in each radial series, there is a rather large plate, that 
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separates them on a level with the top of the secondary radials, 
behind which there is a single large, spinous plate. The arrange- 
ment of these three spinous plates, over each radial series, is 
very much like it is in B, trijugia. The plates of the vault are 
rather large, and four of them bear very strong spines in addi- 
tion to those above mentioned. The proboscis is subcentral, 
and probably very much like that in B, trijugia^ though the top 
of it is broken off in our specimen. 

The general form of this species will readily distinguish it from 
all others that have been described. It is most nearly related 
to B, trijugiSy but in addition to the general form, it may be 
distinguished by having fewer plates in the interradial and 
azygous areas and by the plates of the vault. 

Found by R. A. Blair, in the Chouteau Limestone, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 
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Family CYATH0CRINID2B. 

CYATHOCRINUS ANDER80NI, n. Sp. 

Plate lily Fis:. 2, symmetrical side; Fig, 5, azygous side. 

Calyx large, deep, cup-shaped, longer than wide, oblique, 
longer on the symmetrical than on the azygous side; plates very 
thick, tumid, and ornamented with wart-like protuberances; 
sutures very distinct. Column round and composed of plates 
near the calyx, which are highly inclined toward the azygous 
side. 

Baaal plates quite uniform, in size, and forming a round basin 
nearly three times as wide as high ; each plate bears a strong, 
central tubercle and some of them have two tubercles. Sub- 
radials twice as large as the baeals, four hexagonal and one 
heptagonal, very tumid and each one is ornamented, in the 
central area, with several Jarge tubercles, irregularly disposed, 
and some of which are confluent. First radials larger than the 
subradials, tumid, deeply notched for the arm furrows and curv- 
ing in at the superior lateral angles; facet for the reception of 
the second radials large and excavated downward two-thirds the 
length of the plates ; plates ornamented, below the facet, with 
irregular tubercles. First azygous plate quadrangular, longer 
than wide, and resting upon the upper truncated side of the 
heptagonal subradial, and rising to the level of the bottom of 
the arm-furrows, in the first radials. The surface of it is also 
tuberculated. 

This species is related to C. farleyi. Our specimen is much 
larger than the type of C. farleyi, which might account for differ- 
ences in the surface ornamentation, if there were not other 
differences of specific importance. In that species, the basal plates 
are proportionallv much smaller than they are in this, and form 
a flattened pentagonal disc, while in this, they form a basin, 
which increases the comparative length of the caJyx. The superior 
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lateral auecles of the first radials, in that species, are truncated 
and stand upright, while in this species, they curve in over the 
margin of the vault and are not truncated. The facets for the 
second radials are proportionally much smaller, in that species, 
than they are in this, which indicates differences in the construc- 
tion of the arms. As these differences in the construction of the 
calyx must rank as of specific importance, the surface ornamenta- 
tion may also be uspd to distinguish the species. 

Found in the Keokuk Group, at Keokuk, Iowa, and now in 
the collection of Wm. F. E. Gurley. The specific name is in 
honor of D. G. Anderson, of Keokuk, Iowa, from whom this 
specimen was obtained. 

CYATHOCKINUS TUMIDULU8, U. sp. 

Plate III, Fifi^. 7, view opposite the azygons side. Specimen some- 
what fattened and the ends of the arms broken away. 

Species medium size and bearing very heavy arms. Calyx low, 
basin shaped; sutures depressed; surface granular. 

Baaals small and apparently hidden by the column in the 
concavity of the lower side of the calyx, though, as our speci- 
men is depressed, it is probable that the basals may be seen in 
a better specimen extending slightly beyond the column. Sub- 
radials large and remarkably tumid, being roughly hemispheri- 
cal externally. First radials a little smaller than the subradials, 
tumid, transversely angular in the middle part and truncated 
the entire width above. Second radials quadrangular, trans- 
versely angular in the middle pai-t, and more than twice as 
wide as high. Third radials in four of the rays pentagonal, 
axillary, and supporting upon each of the upper sloping sides a 
single arm. The ray opposite the azygous area consists of a 
single arm, which commences on the first radial ivith a quad- 
rangular plate as in the other series. This gives to the species 
only nine arms. 

The first azygous plate truncates a first radial and extends 
nearly as high as the first radials, and has a short upper side 
on which rests a smaller plate. 

Arms long, coarse, rough, and composed of short, more or 
less cuneiform plates, projecting on alternate sides above for 
the reception of short, stout pinnules. 
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This species is remarkable for the tumid subra^dials, large, 
roupch arms and short, stout pinnules. The calyx is that of a 
CjatbocriDuSy but the arms and pinnules resemble those in some 
species of Ocapbiocrinua, This species js so different from any 
hitherto described that no comparison with any of them is 
necessary to distinguish the species. 

Found in the Keokuk Group, on Indian creek near Crawfords- 
ville, Indiana, and now in the collection of Wm. F. E. Gurley. 



CYATHOCEINUS SIGNATUS, U. Sp. 

Plate VI, Fig. 10, side view of calyx and part ot the arms. 

Calyx small, cup-shaped, height a little more than the diame- 
ter; sides unequal; sutures distinct; plates slightly convex; sur- 
face smooth or granular; column small. 

Basals form a shallow cup with sharp superior angles. Sub- 
radials rather longer than wide and about twice as large as the 
basals. There appears to be only four subradials, in our speci- 
men. The plate on the right of the illustration ' occupies the 
pla<;e of a subradial and radial, while the azygous plate trun- 
cates the subradial on the right of it. Possibly the plates are 
anchylosed, or the specimen is abnormal. First radials unequal 
in size and not uniform in shape. The arm facets occupy about 
half the width of the plates, face outward, and the superior 
lateral sides ot the first radials slope down to the sutures. The 
arms are very different from each other and divide with great 
irregularity, but they divide so frequently that there are more 
than a hundred and probably twice that many of them. They 
are composed of rather long pieces. The azygous plate broadly 
truncates a subradial and is about as large. The proboscis 
may be seen within the labyrinth of small arms in our specimen, 
where it is composed of large plates and appears to be balloon 
shaped. This species would seem to have its relations with C. 
labjriDtbicus, though it is so different that no comparison is 
necessary to distinguish it. 

Found in the Keokuk Group, in Washinerton county, Indiana, 
and now in the collection of Wm. F. E. Gurley. 
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BARYCRINUS FOBMOBUS, D. sp. 

Plate III, Fif^. 6, azygoua view of calyx, arms and column. 

Species, as indicated by our specimen, rather below the medium 
size. Column moderate size, pentagonal and composed of alter- 
nately thicker and thinner plates. Calyx broadly bowl-shaped, 
twice as wide as hi^h ; plates thick, depressed laterally and at 
the angles, and swelling in the middle part so as to form broadly 
rounded radial ridges; surface smooth or very finely granular. 

Basal plates forming a pentagonal disc nearly covered by the 
column. Subradialsthe larger and more tumid plates of the body, 
longer than wide, four hexagonal and one heptagonal. First 
radials wider than long, deeply sunken at the lateral angles, 
and each having a broadly rounded radial ridge in the middle; 
facets for the reception of the second radials concave, each a 
little more than half the width of the plate, suture gaping; 
superior lateral angles sharply truncated for the reception of 
the summit plates. Second radials short, transverse, rounded 
plates, a little longer in one of the rays than in either of the 
other three preserved in our specimen. Third radials longer 
than the second, axillary and supporting upon each upper 
sloping side heavy, strong arms. 

First azygous plate large, quadrangular, wider than high, 
resting upon the upper side of the heptagonal subradial and 
separating two first radials. Second plate smaller than the first, 
but, in our specimen, it is turned in upon the vault so as not 
to expose the entire surface. 

Arms ten, two from each ray; short, heavy, rounded exter- 
nally, and composed of rather long slightly cuneiform plates. 
Every fourth plate on each side bears an armlet, that is, every 
second alternate plate on opposite sides bears an armlet. The 
intervening plates that do not bear armlets are the shorter 
ones. The armlets are short and stout and bear secondary 
armlets as in B. spectabilis. 

The general form of the calyx and arms will readily distin- 
guish this from other described species. 

Found in the Keokuk Group, Washington County, Indiana, 
and now in the collection of Wm. F. E. Gurley. 

-5 G. 
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Family P0TERI0CRINID2E!. 

ZEACRINUS BELLULU8, n. Sp. 

Plate III, Fig, 8, calyx and arms, azygous side on the left. 

Species below the average size, slightly constricted above the 
calyx, arms coming to a point at the summit, and the whole 
very neat in outline. Calyx low; plates convex; sutures bev- 
elled ; columnar cavity moderately deep ; surface granular. 

Basal plates within the calyx and covered externally by the 
column. Subradials rather large, barely visible, at the superior 
an&:les in a side view, convex and sutures distinct. First radials 
wider than high, convex, truncated the entire width above and 
separated from the second radials b3" a gaping suture. Second 
radials nearly as long as wide, convex longitudinally, depressed 
laterally toward the sutures, pentagonal, axillary and support- 
ing upon each upper sloping side a single arm. However, the 
ray opposite the ajsygous area is not visible in our specimen, 
and it may, as in other species in this genus, bear only a single 
arm, and hence the species will possess only nine arms; but if 
it is like the other rays, the species has ten arms. 

The arms are slightly fusiform and composed of a single series 
of plates which are transverse and nearly as long as wide, at 
first, but gradually become thinner and wider and cuneiform 
toward the middle part, and, without again shortening, they 
become narrower as the arms taper to the distal end. Ectch 
plate bears a pinnule directed upward and inward and com- 
posed of long joints. 

The flret azygous plate is twice as long as wide, has five sides, 
the lower end abuts upon a subradial, the under sloping side 
rests upon another subradial, and the upper sloping side abuts 
upon the under sloping side of the first radial on the right; 
one superior side abuts the second azygous plate, while the 



Digitized by 



Google 



35 

summit is truncated by the third azygous plate. The second 
azygous plate truncates a subradial. The third azygous plate 
is long and abuts one side upon the short lateral side of the 
first radial on the right and the side of the second radial and 
part of the first arm plate. 

This species bears some resemblance to Cyathocrinus manU 
formis of Yandall and Shumard which has generally been re- 
ferred to Zeacrinus. In that species the subradials are long and 
abruptly bend into the columnar cavity and upward so as to 
form a convex rim for the base of the calyx and show the upper 
part of the plates in a lateral view; in this species the columnar 
depression is much smaller and the subradials are compar€t- 
tively shorter and only slightly convex so as to form a some- 
what truncated base to the calyx and to show only the supe- 
rior angles of the plates in a lateral view. The first radials are 
comparatively shorter and the second radials comparatively 
longer and the plates more convex in this species than they are 
in Z. maniformis. The arms in this species are more fusiform 
than in Z, maniformis. In that species there are only nine 
arms. 

Found in the Ka^kaskia Group, near Shoals, Martin County, 
Indiana, and now in the collection of Wm. F. E. Gurley. 

ZEACRINUS OBESUS, U. Sp. 

Plate TV, tig. 6, side view, with the ray opposite the azygous 
area on the right; Fig. 7, azygous view; Fig. 8, basal view. 

Body robust. Calyx very low and round ; columnar cavity 
deep so that the point of columnar attachment is about on a 
line with the top of the first radials ; surface smooth or gran- 
ular. 

Basal plates completely within the calyx. Subradials long and 
narrow, extending from the bottom of the columnar cavity 
down and over the basal rim so as to be seen in a lateral view. 
First radials have a long triangular extension down into the 
columnar cavity, and they are separated from the second 
radials by a transverse suture. The second radials are wide, 
short, pentagonal, axillary plates, in four of the series, but in 
the ray opposite the azygous area, it is a quadrangular 
plate, a little more than twice as wide as long, and followed 
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by a shorter quadrangular plate, which is succeeded by a short, 
axillary plate. The second bifurcation of the rays takes place 
on the fourth plate, from the first axillary plate, in all the rays 
except two, and in these it takes place on the fifth plate. Our 
specimen is not preserved so as to show any further divisions 
of the arms, if any take* place. 

The first azy6:ou6 plate is lon^ and narrow like a subradial, 
and extends down deep into the columnar cavity, between a 
subradial and the under sloping side of the first radial on the 
right and rises a little aboye the subradial. The second plate 
truncates the subradial, separates the first radials and extends 
to the top of the first secondary radial on the right and to the 
middle of the second secondary radial on the left. It is followed 
by a much smaller plate, and it, in turn, by a small triangular 
plate. 

This species is distinguished from Z. magnoluformis, the type 
of the genus, which it seems most to resemble, in several par- 
ticulars, one of which is sufficient to distinguish the species. In 
Z. magnoluformis y the arms bifurcate on the third and fourth 
plates, in this species they bifurcate on the fourth and fifth 
plates. Tlie azygous side of Z. magnoluformis has never been 
illustrated Jand we have no specimen of that species with which 
to make a comparison, but, judging from the description given, 
in the Geo. Sur. of Iowa, Page 544, the azygous areas in the 
two species are not alike. The subradials have not the same 
form according to the illustration of that species, by Hall. Our 
species is more robust and the basal cavity seems to be deeper. 
It has some resemblance to Z, depressus, a diagram of part of 
which is in the Geo. Sur. of Iowa, Page 546, but the azygous 
area will at once distinguish it. 

Found in the Kaskaskia Group, at Flag Pond, Virginia, and 
now in the collection of Wm. F. E. Gurley. 

ZEACRINUS NITIDUS U. Sp. 

Plate VL Fig. 3, azygous view; Fig. 4, view oi the same 
specimen^ opposite the azygous side. Ihe speci- 
men is somewhat fattened. 

Species below the average size, much constricted above the 
calyx, arms proportionally large and coming to a point at the 
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stiminit. Calyx Bubfaemispherical, base depressed; sutures dis- 
tinct; surface granular. 

Basal plates within the calyx and covered externally by the 
column. Subradials about as wide as long^, sharply bending 
into the columnar cavity and upward so aa to form a convex 
rim, for the base of the calyx, and to show full half the length 
of the plates in a lateral view. First radials about one half 
wider than long, truncated the entire width above and sepa- 
rated from the second radials by a gaping suture. Second radi- 
als of unequal length, some of them longer than the ^first radials 
and others shorter, convex longitudinally, constricted on the 
sides, four of them pentagonal, axillary, and supporting upon 
each upper sloping side a single arm; the other one, which is 
opposite the azygous area, is quadrangular, and has a short 
upper side and bears a single arm. The species, therefore, has 
only nine arms. 

The arms are short, comparatively large, very slightly fusi- 
form and composed of a single series of short plates, that are 
more or less cuneiform in the middle part of the arms. Each 
plate bears a pinnule directed upward and inward, which is 
composed of long joints. 

The first azygous plate is quadrangular, a little longer than 
wide, placed oblique, the lower end abuts upon a subradial, the 
under sloping side rests upon another subradial, the opposite 
side abuts the under sloping side of the first radial on the 
right, and the superior side abuts upon the second azygous 
plate. The second ajsygous plate is larger than the first, trun- 
cates a subradial, and occupies almost the entire width of the 
azygous area. The third azygous plate is quite small and does 
not seem to extend to the first plate. 

It is quite unnecessary to compare this species with Z. bell- 
ulu8, above described, but it may be compared with the form 
figured by Hall, as Z. maniformis, which it. very much resem- 
bles. Hairs specimen, however, bears only, a slight resemblance 
to Z. maniformis as figured by Yandall & Shumard, in their 
contributions to the Geology of Kentucky, and we prefer to 
compare our species with that which is the true Z. majiiformis. 
Z. waniformia ha^ proportionally a longer and more globose 
calyx and much longer arms than our species. The second ra- 
dials in our species are much more constricted on the sides than 
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they are in Z. maniformiSy and we are led to infer, from the 
figure, that it had ten arms while our species has only nine. 

Found in the Easkaskia Group, in Randolph County, Illinois, 
and now in the collection of Wm. F. E. Gurley. 



SCAPHIOCBINUS MARTINEN8IS, U. Sp. 

Plate IV, Fig. S, Caljx, part of the column, and part of the arms. 

Calyx cup-shaped, more than one and a half times as wide as 
high, very evenly expanding from the column to the top; sut- 
ures distinct; surface smooth or finely granular. Column small, 
round and composed of alternately thicker and thinner pieces. 

Basals form a little cup, with sharp, high angles, at the top. 
Subradials twice as large as the basals. First radials larger 
than the subradials, wider- than high, truncated nearly the en- 
tire width for the second radials, from which they are separated 
by a gaping suture. The upper part below the gaping suture 
is quite prominent and convex in the middle part, and the 
superior lateral angles are slightly truncat.ed, leaving the suture 
at the top depressed. The second radial or first brachial, in 
the only arm preserved, in our specimen, has a length greater 
than the diameter at the upper end, and the second brachial is 
longer than its greatest diameter, axillary, and supports an arm 
upon each upper sloping side. The two brachials together, are 
round externally and contracted on the sides. 

The arms are short and coarse, one of them divides on the 
seventh plate and the other remains single throughout its 
length. The arms are composed of remarkably long, cuneiform, 
alternately projecting plates, that bear alternately, short, 
strong, long-jointed pinnules. Only pieces of the other arms 
are preserved, in our specimen, but one of them is shown to 
have had only a single brachial, which is long, contracted in 
the middle, at the sides, and axillary. The arms are not, there- 
fore, uniform in structure. The azygous side is not visible. 

This species is so different from any hitherto described, that 
no comparison with any of them is necessary, in order to dis- 
tinguish it. 

Found in the Kaskaskia Group, in Martin County, Indiana, 
and now in the collection of Wm. F. E. Gurley. 
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80APHIOGRINUS ARROSUS, n. sp. 

Plate VIj Fig. 5, azygoas view of calyx and arma. 

All the plates of the calyx and arms are angular and present 
a very rough aspect. The plates of the calyx, though small, 
are deeply sculptured. The calyx is low, less than half eis wide 
as high. The column is obscurely pentagonal, and composed 
near the calyx of thin plates radiately furrowed near the outer 
circumference. 

Basals small, hidden by the column. Subradials small, wider 
than high, directed outward, hexagonal, except the one on the 
azygous side, which is truncated at the top and heptagonal, 
each one is produced into an angular node, at the central part. 
First radials pentagonal, about half sub high as wide, sharply 
angular, or having a ridge at the upper part and a radiating 
ridge from the central part to each, adjoining subradial. Hori- 
zontally truncated the entire width of the plate on top, where 
the suture is gaping. Second radials quadrangular, about half 
BB long as wide, sharply angular in the central part; sutures 
gaping. Third radials pentagonal, nearly as high as wide, axil- 
lary, sharply angular in the central part, upper sides very steep 
and each supporting an arm. 

The bifurcation of the arms is not uniform, in the different 
rays. The one on the left of the azygous area bifurcates on the 
fourth plate, while the four on the right of the azygous area 
bifurcate on the sixth plat«. One of the arms does not bifurcate 
again, but the other one bifurcates once, though not at uniform 
distances from the first bifurcation. This method of dividing 
the arms gives to the species, in the upper part, thirty arms. 
The arms are angular externally, and composed of slightly cunei- 
form plates that bear coarse pinnules. 

The azygous plates are sculptured, the central part of each 
being most prominent, and arranged in alternate order, the first 
one IS inserted obliquely between the subradial and a first radial. 

The calyx of this species resembles the calyx of Scaphiocri- 
BUS boDoensis, but the arms are not half a« numerous and are 
wholly different, after the first division. We do not know of 
any other species with which it is necessary to compare it. 

Pound in the Keokuk Group, in Washington county, Indiana, 
and now in the collection of Wm. F. E. Gurley. 
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HYDREIONOCRINUS 8ANCTILXJDOVICI, Worthen. 

Plate VI, Fig. 2, view of the type. 

Prbf. Worthen, in Volume VIII of the Geo. Sur. of Illinois, 
page 98, gave a short description of this species, under the 
name of ^'Eupacbjcrinus aanctiludoviciy^' but did not illus- 
trate it. We have figured the type of the species, which is 
very fragmentary, as stated by Prof. Worthen, but from the 
expanded summit of the vault and the short, strong: spine, 
shown on the right of the illustration, we suppose it to belong 
to the genus HydreionocriauSy to which we have referred it. It 
occurs in the St. Louis Group, at St. Louis, Missouri, and from 
his imperfect description and our illustration, the species may 
be identified. 



HYDREIONOCRINUS SUBSINUATUS, U. Sp. 

Plate Vly Fig 11, azygous side view of the calyx; Fig, 12, 
basal view of same specimen ; Fig, IS, azygous side view 
of another specimen, preserving part of the spi- 
nous second radials; Fig. 14, basal view 
of same specimen. 

Calyx depressed, saucer-shaped, slightly concave below, lonsri- 
tudinally concave on the ventral side; sutures distinct; surface 
smooth. When viewed from above or below, hexagonal, in out- 
line, by reason of the truncated first radials, and the concave, 
wide azygous area. Column round. 

Basals form a pentagon one-half wider than the column, with 
a central, columnar cavity surrounded by an external rim, for 
the support of the attaching column. Subradials of moderate 
size, three of them apparently pentagonal, though as each one 
abuts upon two basalH, where there is an obsure angle, they 
are really hexagonal. The two adjoining the azygous area are 
heptagonal. They curve very slightly down to the basals, and 
upward, toward the acute angles between the first ra^dials. 
They are not uniform in size or shape; the heptagonal plate 
on the right of the azygous area is the wider, and the one on 
.the left the longer one. First radials twice as wide as high, 
truncated the entire width above, much thickened within, and 
separated from the second radials, on the outer face, by a 
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^apin^ suture, but immediately within, a straight ridge extends 
from one outer angle to the other having a furrow on each side 
so as to form a hinge on which the second plates articulate; 
behind this hinge in the middle part of each plate, there is 
a socket for the reception of a tooth-like projection. Second 
radials short and heavy and produced externally in a moder- 
ately strong spine. 

First azygous plate longer than wide, pentagonal, upper side 
short, abutting: below on a subradial and resting very slightly 
oblique between another 8ubra(Jial and the under sloping side 
of the first radial on the right. Second azygous plate lone:er 
than wide, truncates a subradial, abuts upon the superior 
lateral side of the first radial on the left, and the first and third 
azygous plates on the right. Third azygous plates longer than 
wide, truncates the first azygous plate, and abuts upon the 
superior lateral side of the first radial on the right. The second 
and third azygous plates ai*e hexagonal, but the plates abut- 
ting the superior side are not preserved in our specimens. A 
small part of a proboscis is preserved in one of our specimens, 
that shows some heavy, transversely furrowed plates. Other 
parts not preserved. 

This species is so different from any other referred to this 
genus, that no comparison will serve further to distinguish it. 
There is a possibility that it is a ZeacrinuSy but we think it is 
not. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 
and now in the collection of Wm. F. E. Gurley. 



HYDREIONOCRINUS NODULIFERUS, n. Sp. 

Plate VI, Fig. 15, view opposite the ajzygous area; Fig, 16, 

azygous view of the same specimen; Fig. 17, basal 

view of the same, showing the protruding 

part of the second radials. 

Calyx bowl- shaped, twice as wide as high; columnar cavity 
abrupt; plate gently convex; sutures slightly beveled; surface 
granular. Column round. 

Basals sunken in the columnar cavity and only slightly larger 
than the diameter of the column. SubradiaJs of moderate size, 
-6 G. 
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four of them apparently pentagonal but really hexagonal, 
because of abutting two basal plates, one of them heptagonal, 
by reason of being truncated by the second azygous plat-e. 
The lower ends curve abruptly into the columnar cavity and 
the superior ends more gently upward toward the acute angles 
between the first radials. First radials one-third wider than 
high, truncated the entire width above, thickened within and 
separated from the second radials, on the outer face, by a 
gaping suture, but immediately within, a straight ridge extends 
from one outer angle to the other, having a furrow on each 
side, so as to form a hinge, on which the second plate articu- 
lates. Second radials of three kinds; the one opposite the 
azyous area is twice as long as wide, rounded externally, con- 
tracted in the middle, serrated or bearing small nodes at the 
lower end, where it projects beyond the first radial, and axil- 
lary at the superior end, where it bears two arras. The plates 
on each side of the azygous area are of the same form but 
shorter and project farther beyond the first radials, where the 
nodes are stronger, and the central one almost spine-like. The 
two lateral second radials are still shorter, having a width and 
depth, each, greater than the length, and projecting still more 
beyond the first radials, showing a remarkably wide gaping 
suture. The central nodes are really small spines. Each second 
radial bears upon the upper sloping sides two arms which 
make t«n arms in this species. 

The arms are composed of a single series of rather long 
plates, each one of which bears a central tubercle or node. 

The first a.zygous plate is quadrangular and / rests between 
a subradial and the under sloping side of the first radial on 
the right. It does not appear to abut upon a subradial below, 
but comes to a point near the angle. The second azygous 
plate truncates a subradial and rests between the superior lat- 
eral side of the first radial on the left and .the upper sloping 
side of the first azygous plate on the right. The third azygous 
plate truncates the first and abuts against the very short 
lateral side of the first radial on the right. The second radials 
and the arms are quite different from anything heretofore de- 
scribed and will serve to distinguish it from all other species. 
Possibly,- it may belong to ZeacrinuSj though it has no close 
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resemblance to any species described, in that genus. The sum- 
mit of the proboscis will determine whether it belongs to 
Hydreionocrinus or Zeacrinus. 

Found in the Upper Coal Measures, at Kansas City, Mis- 
souri, and now in the collection of Wm. F. E. Gurley. 



HYDBEIONOCBINUS CRASSIDISCUS, n. Sp. 

Plate Vly lig, 18 y basal view; Fig, 19, azygons side view of 

the calyx. 

Calyx discoid, slightly concave below, plates convex; sutures 
distinct, surface granular. Column round. 

Bsisals form a pentagon one-third wider than the columnar 
cicatrix, which is concave and radiately furrowed, for the sup- 
port of the attaching column. Columnar canal very small. 
Subreidials directed horizontally, convex, of unequal size, the 
one on the right of the azygous area being the larger and 
wider one; each one is hexagonal. First radials twice as wide 
as long, convex, sutures depressed, directed almost horizontally, 
so as to give the calyx a height little if any more than the thick- 
ness of the plates; separated, on the outer face, from the sec- 
ond radials, by a gaping suture, but immediately within, a 
straight ridge extends from one outer anc:le to the other, hav- 
ing a furrow on the outside and depression on the inside so as 
to form a hinge on which the second radial plates articulate. 
Second radials not preserved in our specimen. 

First azygous plate quadrangular, longer than wide, resting 
between a subradial and the first radial on the left, and the 
under sloping side of the first radial on the right. The lower 
end does not reach the second subradial, as is usual in this 
genus. Second azygous plate longer than wide, truncates the 
first azygous plate, and separates the superior lateral sides of 
the two adjoining first radials. The third azygous plate barely 
touches a first radial. 

Other parts of this species unknown, but the calyx is so dif- 
ferent from any other described species that no comparison is 
necessary to distinguish it. 

Found in the Upper Coal Measures, at Kansas City, Missouri^ 
and now in the collection of Wm. F. E. Gurley. 
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HYDBEIONOCRINUS GRANULIFERaS, D. 8p. 

Plate 77, Fig. 20, azygoua side view of calyx and one second 
radial; Fig, 21, basal view of same specimen. 

Calyx bowl-shaped, about twice as wide as high, concave at 
the azygous area, columnar cavity abruptly depressed, sutures 
distinct; surface very granular; column round. 

Basals sunken and nearly covered by the column. Subradials 
curved abruptly into the columnar depression and almost as 
rapidly up toward the acute angles, that extend high between 
the first radials; three hexagonal, the other two heptagonal; all 
the angles are depressed, as in Barycrinus. First radials twice 
as wide as high, truncated the entire width above, much thick- 
ened within, and separated from the second radials, on the 
outer face, by a gaping suture, but immediately within, a 
straight ridge extends, *from one outer angle to the other, hav- 
ing a furrow on each side, so as to form a hin>»:e, on which the 
second radials articulate; behind the inner furrow, in the mid- 
dle part of e£ich plate, there is a notch for the arm furrow, and 
immediately in front of the notch there is a node that seems to 
have been for a socket in the succeeding plate. Second radials 
nearly twice as wide as high, concave in the middle, pentagonal, 
axillary and supporting on the upper sloping sides the free 
arms. 

First azygous plate twice as long as wide, pentagonal, abut- 
ting below against a subradial, and resting obliquely between 
another subradial and the under side of the first radial on the 
right. Second azygous plate twice as long as wide, truncates 
a subradial and abuts upon the superior lateral side of the first 
radial on the left, and the first and third azygous plates on 
the right. Third azygous plate about as long as wide, trun- 
cates the first azygous plate and abuts upon the short superior, 
lateral side of the first radial on the right. 

The arms and proboscis are not preserved, but there is little 
doubt about the generic reference, and the species is so marked, 
that it is unnecessary to compare it with any other for the 
purpose of distinguishing it. 

Found in the Opper Coal Measures, at Kansas City, Missouri, 
and now in the collection of Wm. F. E. Gurley. 
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Family DICHOCRINIDiE. 

TALAROCRINU8 TRIJUGIS, n. Sp. 

Plate Illy Fifi:. 9, basal view; Fig. 10, summit view; Fig. 11, 
view opposite the azy^ous side. 

General form of the caljx and vault subelliptical. Caljx glo- 
bose, truncated below ; plates convex ; sutures depressed ; surface 
smooth. 

Basals pentagonal and forming a very low cup or disc, one- 
fourth the height of the calyx, with a subelliptical columnar 
depression having: a small circular facet for the articulating end 
of the column. First radiaJs lar^e, convex, as wide as high, 
four are nearly of the same form and rest on straight edges of 
the basals, while the other one rests in the obtuse angle formed 
at the union of the two basals, the summit supports two very 
short, double, second radials, in the middle two-thirds of its 
width, and one side of an interradial, on each, slightly oblique, 
superior, lateral edge. There are two double arm openings to 
the vault over each first radial plate, or one double arm open- 
ing over each short double second ra,dial. Hence there are 
four arm openings to each radial or twenty small arms in the 
species. 

A small, regular interradial rests between the superior lateral 
sides of the first radials and separates the short second radials 
and unites with the plates of the vault. The first azyerous plate 
is in line with the first radials, it is larger and longer and ex- 
tends above the top of the first radials. It supports a range 
of three plates, as near as can be ascertained from our speci- 
men, which are followed by plates of about the same size to the 
azygous opening at the top of the vault. 

The vault is elevated at the arm openings and sharply de- 
pressed at the interradial spaces. The arm openings are directed 
obliquely downward. The summit ol the vault is convex with 
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three elevated subspinous plates in the center, and otherwise 
covered with polyfi:onal, convex and spinous plates. A spinous 
plate is over the line that separates the double arm opening in 
each of the five radial series. The azygous opening is near the 
margin. 

This species is the same mentioned in Volume V, page 537, 
of the Geological Survey of Illinois, under the name of "Dichocri- 
nus cornigerus, Schumard?'' and the calyx of which is figured, 
under that name on plate 20, Fig. 6a, 6b, and 6c. The calyces 
of the two species, though somewhat different, resemble each 
other, but the resemblance disappears when the calyx and vault 
are found together. In T. cornifi^rua, the vault is much larger 
than the calyx and constructed on a different plan from the 
vault in this species so that the vaults could not be mistaken 
for each other, in any case. In this species the calyx is larger 
than the vault, and the depressed interradial spaces and pro- 
longed radial areas are peculiar. The azygous areas have little 
resemblance in the two species. 

Found in the St. Louis Group, at Rose Claire, in Hardin 
county, Illinois, and now in the collection of Wm. F. E. Gurley. 
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Family TAXJCRINIDiE. 

FORBESOCRINUS PYRIPORMI8, R. 8p. 

Plate IV, Fig. J, view of an almost entire specimen. 

General form of the calyx and arms, together, subovate or 
somewhat pear-shaped, which suggested the specific name. The 
column is round, large and tapers rapidly from the calyx, where 
it is composed of very thin plates. 

The calyx constitutes more than half the length of the body 
it is wider than high and somewhat obconoidal or funnel- 
shaped above the column. The plates are convex. The inter- 
radial areas are long and narrow, slightly flattened and de- 
pressed below the radial series, wTiich are gently rounded. 

Basal plates not observed. Subradials rather small. Primary 
radials twice as wide as high, convex on the outer face, pentag- 
onal, hexagonal, or heptagonal, depending upon the number of 
interradials that abut upon them laterally ; four in each of four 
series and only three in one of the lateral series; concave on 
the upper sides, immediately below which, they are most pro- 
tuberant. The upper plates slightly overlap the next lower 
ones, in the middle part, though not by a little toothlike pro- 
jection, ae in Forbesocrinus agassizi. This projection is de- 
scribed as a distinct plate and called a **small patelloid plate," 
by Hall, in the Geological Report of Iowa, vol. 1, pt. 2, p. 631, 
and we find that error, in respect to F, agassizi, transferred to 
the definition of the genus, in the '^Revision of the Palseocrino- 
idea," by Wachsmuth & Springer, page 51, where they saj' 
*'The sutures of the radial and arm plates strongly sinuate, 
and partly occupied by additional patelloid plates." The tooth- 
like projection, in Forbesocrinus agassizi, is not a separate 
plate; there are no patelloid plates in any species of Forbeso- 
crinus, and it is not too much to say, they have no existence, 
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in any known species of the Palaeocrinoidea. They did not be- 
long to the economy of that order of animals. 

There are three secondary radials in each series, each one is 
twice as wide as high, and, though hexagonal, and heptagonal, 
and of the same general form, as the first radials, they are much 
smaller. The upper concave faces of the third secondary radials 
incline less, from the central apex, than they do in the axillary 
plates of the primary radials. The tertiary radials vary in 
number, from five to nine, in the different series, they are thin- 
ner and proportionally wider than either of the lower series, and 
being located, at the greatest circumference of the body, they 
are arranged transversely, instead of being inclined to the right 
and left, as in the primary and secondary series. The next 
division takes place, in one-half of the rays, from the seventh to 
the tenth plate, but no division is shown to take place, in our 
specimen in the other half of the rays, notwithstanding one of 
them is preserved as far as the sixteenth plate. In the higher 
rays, the plates are thin and transversely arranged, but the upper 
face of each one is moderately concave, and, in the middle part, 
slightly overlapped by a projection from the next succeeding 
plate, as in the primary and secondary series. The transverse, 
arcuate sutures are distinct and the slight overlapping does not 
destroy the depression, but, on the contrary, it is correspond- 
ingly depressed. There are, in the upper part, therefore, sixty 
arms. 

The interradial areas are not of exactly the same shape, nor 
are they filled with exaiCtly the same number of plates, though 
they have elongated, subovate, or lance-subovate outlines, 
pointed above. There are from eighteen to twenty-five plates, 
in each regular interradial area, but, on account of an injury 
to our specimen, at the azygous interradius, the number of plates 
in that area cannot be counted. The first regular interradial 
plate rests between the upper sloping sides of the first primary 
radials; in some areas it is followed by one plate, and in other 
areas, two plates abut against it; in one area, it is as large as 
any of the succeeding plates, while in other areas, there are from 
one to four larger plates above it ; in the widest part of one of 
the areas, there are only two rows of plates, while in the others 
there are three. The plates, however, become smaUer toward 
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the top of e£ich interradius. The intersecondary areas are of the 
same general form as the interradial areas, but much smaller, 
and contain from eight to twelve plates. In the intertertiary areas 
there are two or three small plates in line, one above another. 

This species is distinguished from others, by its general form, 
comparative length of the calyx, structure of the rays and the 
interradial areas. 

Found in the Keokuk Group, at Muldrough's Hill, Hardin 
County, Kentucky, and now in the private collection of Wm. F. 
E. Gurley, 

TAXOCRINUS CRAWFORDSV1LLEN8I8, U. Sp. 

Plate IV, Fig, 3, lateral view of calyx, arms and part of the 

column. 

This species so much resembles what we suppose to be Forbes- 
ociinus multibracbiatus of Lyon & Gassed ay, that we will follow 
the definition of their species, as near as practicable, in order 
that the distinguishing differences, if they are of specific im- 
portance, may be made more prominent. F, multibracbiatus 
was not illustrated by the authors, and, as they may have in- 
cluded more than one species in their definition, exactly w^hat 
was described may be somewhat doubtful. They were both 
good palaeontologists and their descriptions, generally, were 
unexcejJtionable, but in this case, they gave Clear Creek, Hardin 
County, Kentucky, Washington County and Montgomery 
County, Indiana, as the typical localities for their species, and 
as we are quite sure no single species of Forbesocrinus or Tax- 
ocrinus was ever found at the three localities, we are left in 
doubt, as to what should be included under their specific Dame. 
White described a form, as T. multibracbiatus var, colletti, 
from Crawfordsville, which is certainly distinct from F. multi- 
bracbiatus, and, we think, it should be raised to the rank of a 
species, under the name of T. colletti. The difference between 
the genera Forbesocrinus and Taxocrinus are so poorly marked 
that it is not easy to say to which genus such species as we 
have here under consideration really belong, though we are in- 
clined to think that ouf species should be referred to Taxocrinus, 
on account of its azygous area. Otherwise, we would refer it 
to Forbesocrinus, 
-^7G. 
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In describing their species they say *'Body^ubfflobo8e where 
the arms are folded inward". This applies as well to our 
species. They say *'From the base to the free arms somewhat 
discoid"; this we do not understand, because we do not sup- 
pose the arms become free until they passed the interradial 
plates, and we think their species agreed with ours in this re- 
spect. Thej' say "Robust, externally covered with minute gran- 
ules. Basal pieces three, similar in form and size; forming by 
their outer margins apparently the upper joint of the column, 
slightly thickened opposite the middle of the pieces. Subradial 
pieces five, in good specimens presenting five obtusely angular pieces 
disconnected with each other, resting apparently upon the supra- 
columnar piece." All these parts are not visible in our specimen, 
but, if we understand them correctly, the two species may agree 
in these respects. 

They say "Radial pieces, first series, generally, four in each 
ray, the first five resting between the angular points of the 
subradials are regular in size and form, four are irregular hex- 
agonal, twice as wide as high, the fifth pentagonal and much 
smaller than either of the others. The second and third radials 
are obscurely hexagonal, similar in form, differing slightly in 
size; the fourth is axillary, obscurely six-sided, rising into a 
long, angular point; on each of its oblique upper sides sup- 
porting three pieces of the secondary radials, which are similar 
in form and nearly as large as the first radials". Much of this 
will apply to our species, but we think the three secondary 
radials in each series, in our species, are much smaller than the 
primary ra.dials. 

They say "The last of these being axillary support on their 
upper oblique margins from four to seven brachial pieces." In 
our specimen the ray on the left and the ray on the right of 
the azygous area have each eight of these brachial pieces, and 
another ray shown on the right side of the illustration has ten, 
and another on the left of the illustration has ten. And from 
this part to the end of the arms the number of plates do not 
agree in the two species, though there are sixty arms in each 
species. 

In their species there are fifteen regular interradials, as follows : 
One, followed by two in the second range and three in the third 
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range, above which there are only two in each range or 5x2. 
In our specimen, in the only refi:ular interradial area in which 
the plates can be counted, there are eighteen, as follows: One, 
followed by two in the second range and three in each of the 
next four ranges, above which three plate* may be seen. We 
have an impression, however, that the number of plates in the 
interradial areas is not uniform. 

In their species there are from six to seven secondary inter- 
radials and from three to five tertiary interr^^iials. In our 
species there are from five to seven secondary interrcwJials, but 
no tertiary interradials. 

In their species there are six azygous plates in the order of 
one, two, one, two. In our species the azygous area is larger 
than the regular interradial areas and has a series of five long 
longitudinally convex plates, in the middle erf the area, resting 
upon. the truncated upper side of a basal plate, and extending 
as high as the third secondary radial, and, on each side of 
this ridge of plates there are several smaller polygonal plates, and 
others extending beyond. There is, therefore, no resemblance 
between the azygous areas in the two species. 

The radial plates, in both species, as is usual in this genus, 
are concave on the exterior part of the upper sides and slightly 
overlapped, in the concave part, by the succeeding plates. 

Their species, therefore, would seem to be more globose than 
ours, by reason of the wider secondary radials and presence of 
intertertiary radials. Our species has more tertiary radials 
than theirs, differs in the number and position of the regular 
interradials, and is so widely different, in the azygous area, 
that it alone will distinguish the species. 

We have never seen a specimen, which we knew belonged to 
F. maltibracbiatus, and we suppose it is because their type 
came from Clear Creek, Hardin County, Kentucky, and there 
has been error in referring other species to it. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 
now in the collection of Wm. F. E. Gurley. 
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ONYCHOCRINUS PARVUS, D. Sp. 

Plate IV, Fig. 5, azygous side view. 

Species very small. Calyx rather high, basin shaped; plates 
smooth; sutures distinct. Column round and composed of 
moderately long plates near the calyx. 

Basals extend beyond the column, but our specimen is injured 
at the ba^sals so the exact outlines are not shown. Subradials 
about half as large as the first radials and nearly as long: as 
wide. One of them is concave on the upper face for the recep- 
tion of a small azypjous plate. The first radials are wider than 
lon^ and truncated more than half the width for the second 
plate, which is the first plate in the free arms. The arms bi- 
furcate on the third plate (or the fourth in the radial series). 
The arms are round externally and the plates more than half 
as long as wide; sutures transverse. The first armlet is thrown 
off from the second plate after the first bifurcation. Only a 
single azygous plate is preserved in our specimen and it is 
slightly out of place. No regular interradials are preserved. 

This species is so much smaller than any heretofore described 
that no comparison with any of them is necessary to distin- 
guish it. 

Found in the Kaskaskia Group, at Shoals, in Martin 
county, Indiana, and now in the collection of Wm. F. E. Gurley. 
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Family EUCALYPTOCRINIDiB. 

KUCALYPTOCHINUS WORTHENI, n. Sp. 

Plate IV, Fig. 2, lateral view. 

The arms in the specimen illustrated are drawn away from 
the summit about half an inch, which ^ives them a bushy or 
broom-like aspect; if they were replsiced between the interbra- 
chial plates and closed, at the top, the general form of the body 
would be ellipsoidal. 

Body medium size, with arms and interbrachials in place.-ellip- 
soidal in outline; surface of the plates granular. 

Calyx a little more than one-third the entire length of the 
body, bowl or urn-shaped, wider than long; sutures distinct. 
Column round, medium size. Basals developed in the interior. 

First radials rather large, rapidly expanding, and one-third 
wider than high. Second radials nearly square, being only a 
little wider than high. Third radials rather larger than the 
second, heptagonal, neatest width at the union of the superior 
and inferior sloping si<les. First secondary radials pentagonal, 
about two-thirds as large as the third primary radials. Second 
secondary radials, short, about one-third as large as the second, 
expand upward, somewhat like an inverted frustum, and sup- 
port the tertiary radials upon the upper slightly sloping sides. 
There are three short quadrangular tertiary radials below the 
summit of the interradials, and then the free arms commence 
with one or two cuneiform plates followed by interlocking ones, 
which maintain a somewhat uniform size, until they taper at 
the summit, where the solid interbrachials unite around the 
orifice. The arms being thrown out from between the interbra- 
chials, in our specimen, probably, causes them to appear larger 
than they would if they were in place. They are somewhat 
crystalline and the sutures are more or less obliterated, and, 
therefore, the interlocking plates may be indicated^ in the illus- 
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tration, rather larger than they should be, but if so it is very 
Uttle. 

The first interradial is a large ten-sided plate, quite as large 
as the second and third primary radials together, and slightly 
longer than wide. It is followed by two long naiTow plates 
that extend to the top of the third tertiary radials. The inter- 
secondary radials are single, truncate the third primary radiaJs, 
have the form of the two small interradials when united, but 
smaller than the two together. The solid interbrachials are 
rather thick below and gradually become thinner in their up- 
ward extension and unite at the summit, with each other and 
with the small plates that surround the orifice. 

This species is distinguished from others by its general form, 
and when compared with E, crassus, which it may be said to 
most resemble, the calyx is proportionally much shorter, and 
more- uniformly rounded and bowl-like, and the tertiary and 
secondary radials are wholly different in form and in position. 

Found by Prof. A. H. Worthen, in the Niagara Group, in 
Wayne county, Tennessee, and now in the State Museum, at 
Springfield, Illinois. The specific name is in memory of the late 
distinguished State Geologist of Illinois. 
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Family RHODOCRINIDiB. 

GONIASTEliOIDOCRINUS LYONANU8, D. Sp. 

Plate IV, Fi^, 4, view of the vault and lateral prolongations. 

This species is founded upon the vault and lateral prolonga- 
tions of the specimen illustrated. It is quite different from any- 
thing heretofore described or illustrated, and, therefore, deserves 
illustration and definition. Whether or not one is lustifled in 
giving a specific name to such a fragment is a question not so 
readily answered. A specific name should not be an obstacle in 
the way of progress, in palaeontological learning. It requires 
neither information nor study to propose specific names, and 
when improvidently or unjustifiably proposed, they should not 
be recognized. We think, as a general rule, a specific name 
should never be given to a specimen, when, from its definition, 
another who may happen to find a better specimen, in rocks of 
the same age, cannot determine whether or not it belongs to 
the same species. We have here, however, a very complete part 
of the body of a peculiar crinoid, about the generic relations of 
which there is no doubt, and, we suppose, whenever the calyx 
is found, after our definition of this part, that one may readily 
determine that it belongs to this species, and it is for that rea- 
son we have felt warranted in giving to it a specific name. 

Species rather small. Vault composed of small polygonal 
plates. Central part of the vault only slightly raised above the 
lateral margin and composed of the larger plates. Instead of 
a single proboscis arising from the center of the vault, as in 
many palseozoic genera, there are six lateral prolongations, five 
of which bifurcate, and one tapers to a point without a bifur- 
cation. There is a shallow, subovate depression, within the 
margin, opposite each one of the five bifurcating lateral pro- 
longations, but none opposit/e the single prolongation. Within 
one of these depressions, near the center of the vault, there is 
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a small orifice surrounded with small plates— the anal opening 
of some authors, and the mouth of others. Beneath the plates 
of the vault there are channels passing between the depressions, 
meeting centrally, and connecting with each of the prolonga- 
tions; two small channels enter the bifurcating prolongations, 
but only one is extended through the single branches, and it 
does not open externally. It will be observed, that the marginal 
plates of the vault are continued upon the lateral sides of the 
bifurcations, except in the case of the single prolongation, and 
it is evident the marginal circulation entered these prolonga- 
tions, and also connected with the central circulation, through 
the channels above referred to. The functions performed by 
these lateral prolongations are, therefore, not essentially differ- 
ent from those performed by the proboscis in other genera. 
There is a slight elevation, within the margin, opposite the sin- 
gle prolongation, and from this point only a single channel 
seems to have entered the prolongation or unyoked feature of 
this vault. The arms connected with the body immediately 
below the rim of the vault, and some of the fragments of the 
arms are preserved on our specimen, though not illustrated. 
They are small and composed of a double series of interlocking 
plates bearing small pinnules. 

This species is distinguished from others known to the authors 
by the spreading of the bifurcating prolongations, instead of 
their curving around, so as to cross each other, and by the 
single extension which is not known, by us, to exist in any 
other species. It is so different from the type of this genus, 
and from all defined species from rocks of the same age, that 
no comparison with any of them is necessary. 

Found in the Keokuk Group, on Indian Creek, near Craw- 
fordsville, Indiana, and now in the collection of Wm. F. E. 
Gurley. The specific name is in honor of one of the authors of 
the genus, the late distinguished palaeontologist, Sidney S. Lyon. 
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Family EUPACHYCRINIDiE. 

ULOCRINU8 BLAIRI, n. Sp. 

Plate F, Fig, 16, azjgous view; Fig. 17, basal view. Fig, 
16, view opposite the azygous area. 

This is the largest known species in this genus. The caljx 
has a height of nine-tenths of an inch and a diameter of one 
and seven-tenth inches, being nearly twice as wide as hifi:h. The 
base is very gently rounded to the middle of the subradials, 
above which the calyx is almost cylindrical. There is no co- 
lumnar depression ; the plates are plain, and slightly beveled at 
the sutures; surface granular. 

The basals form a large, very gently convex, pentagonal 
disc, three times as wide as the diameter of the column. The 
column is round, and there is an impressed cicatrix, in the 
basal plates, where the column is attached, by radiate denticula- 
tions, near its outer circumference. Columnar canal, pentagonal, 
and having the ends of the rays rounded. Subradials about as 
large as all the basals together, a little wider than high, but if 
the plates were straightened the width and length would be 
about equal. Four of them hexagonal, by reason of uniting 
with two basals, where the angle is obtuse, the other one, which 
supports the second azygous plate, heptagonal. They rapidly 
curve upward in the middle part and extend an angle upward 
one-third the height of the first radials. First radials pentag- 
onal, about one-half wider than .high ; the superior face is the 
full width of the plates, and extends internally about one-fourth 
the diameter of the calyx. The sutures are gaping, but, imme- 
diately within, a straight and furrowed ridge extends from one 
angle of the plates to the other, so as to, form a ridge on which 
the second radials articulate. 

The first azygous plate is quadrangular and rests obliquely 
between a subradial and the under sloping side of the flrst 
-8 G. 
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radial, and abuts the lower side against another subradial, and 
the superior side against the second azygous plate. Second 
azygous plate is more than half as large a,8 the first, truncates 
a subradial and rests an under sloping side against the first 
-azygous plate and separates two first radials. Other parts un- 
known. 

This species is so different from either of the others that have 
been described that no comparison with any of them is necessary 
to distinguish it. 

Found by R. A. Blair, in the Upper Coal Measures, near the 
line of Kansas and Missouri, southwest of Sedalia, and now in 
the collection of S. A. Miller. 



ULOCRINUS OOCIDENTALIS, n. sp. 

Plate VL Fig, 6, view of the basal plates, part of two being 

broken away; Fig, 7, interior view of the same 

specimen ; Fig. 8, a subradial plate. 

The calyx of this species is broadly rounded, at the base, with- 
out a columnar depression, gradually expands beyond the sub- 
radials, and has a length greater than the diameter. The 
sutures are distinct, plates moderately thick, and peculiarly 
denticulate, at the sides, to strengthen their union with each 
other; surface granular. The column is round, and there is an 
impressed cicatrix, in the based plates, where the column is 
attached, by raaiate denticulations, near its outer circumfer- 
ence. Columnar canal pentagoTial. 

Basals form a cup about one-third as high as wide. The 
plates are longer than wide and gently curve upward from the 
columnar facet. The most remarkable curiosity is their pro- 
longation, in the interior of the calyx. They project up, in the 
interior, in the form' of a five-furrowed, gradually expanding, 
thin cup, for the distance of* about one-sixteenth of an inch. 
The columnar canal is thus expanded or enlarged within the 
cavity of the body, and extraordinary solid parts are developed, 
for muscular attachment, and to give strength to this part of 
the body. The length and breadth of a subradial is about 
equal; it is convex and gradually expands to the superior 
lateral angles. Other parts of this species unknown. 
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What we have of this species is so different from others that 
have been described, that no comparison is necessary to dis- 
tinguish it. 

Found in the Upper Coal Measures, at Gilpin, Missouri, and 
now in the collection of Wm. F. E. Guriey. 

JESIOCRINUS ANGULATUS, U. sp. 

Plate 71, Fig. 9, view of calyx and part of an arm and three 
azygous plates. The specimen is a little depressed. 

Calyx bowl-shaped, twice as wide as high; broadly truncated, 
below; plates tumid and angular; sutures deep, most depressed at 
the ane:les; surface granular. Column round or subelliptical and 
the end slightly inserted in the basal plates and attached by 
radiating denticulations near the outer circumference. Columnar 
canal very small and round. 

The basals form a flat, pentagonal disc about one-half wider 
than the diameter of the column. Subradials large; four hex- 
agonal, one heptagonal, directed nearly horizontally from the 
basals so as to form a pentagonal disc around the basals. The 
plates are subpyramidal and angular, with the apex directed 
downward so as to leave about half of the plates below the level 
of the basal plates, and if the calyx is made to stand upon a 
plain, it will rest upon the apices of the subradials. The supe- 
rior angles of the slibradials are deeply sunken, as is usual in 
Barycrinus. The first radials are thick, heavy plates, about 
twice as wide as high, truncat^ed nearly the entire width above 
and having the facets inclined outward at an angle of about 
forty-five degrees. They are convex, with a transverse obscure 
ridge in the central part and beveled toward the sutures. The 
superior face has a transverse ridge and narrow furrow near the 
outer margin and a broader furrow on the inside of the ridge; 
the inner central part is notched for an arm furrow. The supe- 
rior face has the appearance of supporting a single plate, but 
in the part of one of the rays which is preserved, we see it sup- 
ports a central axillary plate occupying about one-third of its 
width, and a plate on each side of the axillary plate occupying 
the outer part of it. Each of the lateral plates supports two 
interlocking plates that have an arm furrow on the inside, 
which indicates that there are two arms to each ray, or ten 
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arms in the species, and that the two arm furrows unite within 
the axillary, second radial, so as to connect with the interior 
of the calyx, through the single notch or arm furrow in the first 
radial. A rather long, convex, azygous plate truncates a sub- 
radial and extends as high as the top of the first radials, where 
it is followed by two convex plates of about e^ual size, that 
articulated with the other plates. 

This species differs so from other species of jEsiocrinus that 
it is with some hesitation we refer it to that genus, though the 
general structure of the calyx, aside from the sculpturing of the 
plates and sunken sutures, agrees more nearly with that genus 
than with any other that has been defined. 

Found in the Upper Coal Measures, at Kansas City, Missouri^ 
and now in the collection of Wm. F. E. Gurley. 

EUPACHYCRINUS PARVUS, U. Sp. 

Plate VI, Fig. 22, basal view of calyx; Fig, 23, azygous side 

view. 

This is the smallest known species, in this genus, and differs, 
in every particular, from all of them, except in the number and 
relative position of the plates of the calyx. Calyx very low, 
more than twice as wide as high; subpentagonal in outline, 
columnar cavity embracing the basals and nearly half of the 
subradials; sutures distinct and sunken at the angles; surface 
smooth. 

Basal plates about one-half wider than the diameter of the 
column; citatrix for the columnar attachment concave, radi- 
ately furrowed, and pierced by a very small pentagonal colum- 
nar canal. Subradials the larger plates of the calyx, though 
not of uniform size, the one on the right of the azygous side 
being the larger. They abruptly bend down into the columnar 
cavity, where each bears one or two concave furrows as if 
gouged out with a small circular chisel, and abruptly curve up- 
ward and reach nearly to the top of the calyx. They are con- 
vex, externallj', and the sutures are depressed, the depression 
being most marked at the angles. First radials twice as wide 
as high, pentagonal, the lower angle extending nearly to the 
bottom of the calyx, truncated the entire width above, and 
much thickened within; sutures gaping, but immediately within, 
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a straight ridge extends from one outer angle of the plates to 
the other, so as to form a hinge on Vhich the second radials 
articulate. 

Azygous plates small, quadrangular and inserted between a 
subradial and the under sloping side of the first radial, on the 
right, and abutting another subradial. It is followed by 
another plate, as indicated by the notch between it and the top 
of the first radial on the left. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 
and now in the collection of Wm, F. E. Gurley. 
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ORDER BLASTOIDEA. 
Family NUCLBOCRINlDiE. 

NUCLEOCRINnS QREENEI, n. sp. 

Plate VI, Fif^. 24, aide view; Fig. 25, basal view. 

Body elongate, Bubovoid, depressed in the interradial spaces, 
so that, viewed from either end, it presents a five-rayed out- 
line, obtuse at the angles; most deeply pentalobate at the base, 
less deeply above; greater width above the middle. 

Ba^e concave; basal plates very small and sunken below the 
radials. Radial plates very short, embracing the base of the 
pseudambulacral fields, which consists of a node in the central 
part of eaxjh plate. Pseudambulacral fields very narrow. Inter- 
radials extend to the summit and are centrally depressed in 
lanceolate outline, but no suture is discovered, by the side of 
this lanceolate ornamentation. Azygous interradius wider than 
the regular areas, most deeply sunken at the base and becom- 
ing convex or more prominent near the summit of the azygous 
plate than the pseudambulacra. The azygous plate occupies 
the entire interradius at the union with the basal plates, it be- 
comes gently narrower above and abuts upon the outer half of 
the azygous orifice. The interradial plate is very narrow on 
each side of the azygous plate, pointed at the lower part, and 
surrounding the azygous orifice above, it reaches the summit. 

Found by G. K. Greene, in whose honor we have proposed 
the specific name, in the Upper Helderberg Group, at Ifouis- 
ville, Kentucky, and now in the collection of Wm. F. E. Gurley. 
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NUCLBOCKINU8 VENU8TU8, H. Sp. 

Plate VI, Fig, 26, azygous side view; Fig. 27, summit view of 

same specimen from Louisville; Fie:. 28, side view; Fig, 29, 

basal view of same; Fig. 30, side view of another 

specimen, all from Columbus, Ohio. 

Body elongate, subelliptical, flattened or slightly concave in 
the interradial spaces, obtusely rounded at the pseudambulacra; 
greatest width about the middle. 

Base nearly flat. Basal plates slightly convex. Radials 
rather long and embracing the lower end of the pseudambu- 
lacral fields, and the node, which terminates the p6eudambula.cra, 
in the central part of each plate. Pseudambulacral fields nar- 
row, uniform, in width, and separated by a sharply angular 
depression. Interradials extend to the summit and are centrctlly 
depressed in lanceolate outline, but no suture has been discov- 
ered, by the side of this lanceolate ornamentation, to show that 
it is a plate, as described by Lyon, in the Greological Survey of 
Kentucky. Possibly the sutures are anchylosed. This lance- 
olate depression has a fine, longitudinal furrow, in the center. 
On each side of the lanceolate depression the surface is beauti- 
fully ornamented with longitudinal, crenulated lines. 

Azygous interradius a little wider than the regular areaa, and 
the azygous plate stands out prominently beyond the pseu- 
dambulacra toward the summit. The longitudinal, lanceolate 
depression on the azygous plate, that would seem to corre- 
spond with the lanceolate depression, in the regular areas, does 
not correspond with the outline of the azygous plate. On the 
contrary, the azygous plate is considerably larger and occupies 
fully two-thirds of the whole azygous interradius. The sides 
are beveled downward from the azygous opening to the suture 
line and the summit is notched for the orifice. The interradial 
plate in the azy&cous area is narrow on each side, pointed in the 
lower part, notched for the azygous orifice and reax^hes the 
summit. The surface is ornamented as in the regular area»s. 

There are two elongated apertures, at the summit of each 
pseudambulacra, which are indicated by a raised rim in the ad- 
joining interradials. The central part of the summit is covered 
by numerous plates. 



Digitized by 



Google 



64 

Fi^. 26 and 27 represent a specimen from the Upper Helder- 
berg Group, at Louisville, Kentucky, m the collection of 
Wm. P. E. Gurley; and Figs. 28 to 30, two specimens from the 
Upper Helderberg Group, at Columbus, Ohio, in the collection 
of S. A. Miller. Several other specimens have been* examined 
and the forms from Columbus, Ohio, are somewhat rounder 
and a little more evenly elliptical than those from Louisville, 
but otherwise, they appear to be alike and we are disposed to 
refer them to the same species. It will be readily distinguished 
from N. lucina by the less pentalobate form, longer radial 
plates and different surface ornamentation. It is, in all its 
partfl, a distinct species. It will be distinguished from N. 
angularis, by the narrower azygous interradius, and much less 
angular outline, when viewed from any direction, beside it is 
proportionally a much longer form. 
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Family aRANATOOBINIDiE. 

GRANAT0CRINU8 SPHiEROIDALIS, n. Sp. 

Plate VI, Fig. 31, summit view; Fig. 32, basal view; Fig. 
33, lateral view, but the artist overlooked the 
interradial sutures. 

Body small, subsphaeroidal, moderately sunken in the inter- 
radial areas, so as to give it a pentalobate aspect; greatest 
width, at the upper third, where the diameter is greater than the 
length ; broadly truncated above and concave in the central part ; 
truncated below, and, when placed on its base, will rest on the 
distal ends of the ambulacra; columnar facet large. 

BsiSal plates small and extend only slightly beyond the column. 
Radials extend about two-thirds of the length of the body, with 
distinct lateral sutures. Regular interradials one-third the 
length of the body and strongly incurved above. Azygous in- 
terradial stands nearly upright, above the level of the summit 
of the other parts of the body, where it is pierced with the 
azygous orifice. Pseudambulacra very gently expand, from the 
base to the summit, and are distinctly convex above the thin 
margins of the radials on each side. Pore pieces about thirty- 
three on each side of a well defined mesial furrow, along which 
their inner ends are crenate and from which they are directed 
obliquely downward. Summit has a rather large central five- 
rayed opening. Ovarian apertures large and situated on each 
side of the point of each interradial piece, two of them extend- 
ing to the azygous orifice. 

Found in the Kaska«kia Group, in Meade County, Kentucky, 
and now in the collection of Wm. F. E. Gurley. 
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GRANATOOBINUS WIN8LOWI, D. Sp. 

Plate VI, Fig. 34, side view; Fig. 35, basal view. 

Body medium size, subspherical, depressed convex in the in- 
terradial areas, evenly rounded in the middle part, longer than 
wide, truncated very slightly at either end ; columnar facet small ; 
surface sculptured and tubercular. 

Basal plates form a large pentagon notched by the distal 
ends of the ambulacra. Badials extend less than half the length 
of the body and have strongly defined sutures. Regular inter- 
radials more than half the length of the body and incurved at 
the summit. A longitudinal line of tubercles ornaments the 
middle of each interradial to its lower extension, which is con- 
tinued as a double row, or row on each side of the radial 
suture, to the basal plates, and on each side of these mesial 
tubercles, there are one or two shorter rows of tubercles. 
Pseudambulacra rather rapidly expand from the base to the 
summit and are depressed in their upward extension below the 
thickened and tubercular margins of the radial and interradial 
plates, though, at the lower end, their convexity rises higher 
than the margins of the radials. Pore pieces between fifty and 
sixty on each side of a mesial furrow, alone: which their inner 
ends are crenate, and from which, they are directed obliquely 
outward and downward. The summit and azygous interradial 
are so injured, in our specimen, that but little can be ascer- 
tained of their characters, the ovarian openings, however, are 
quite small, and we are not sure that there is any more than 
one to each interradial plate. 

The specific name is given in honor of the late Dr, J. C. 
Winslow of Danville, Illinois, a personal friend of one of the 
authors and one of the **old time" collectors, to whose patience 
and zeal science has been very greatly indebted. 

The specimen from which this description is drawn was found 
in the drift at Danville, Illinois, and is in the collection of Wm. 
F. E. Gurley. The supposition is that it came from rocks of the 
age of the Burlington Group, a short distance north of Dan- 
ville, which are now deeply covered with the drift. 
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SUBKINGDOM CCELENTERATA. 



CLASS ANTHOZOA. 
ORDER ZOANTHARIA RUGOSA. 
Family CYATHOPHYLLIDiE. 

CAMPOPHYLLUM KANSABEN8E, n, Sp. 

Plate VII, Figs. 19 and 20, calyces; Figs. 21 and 22, lateral 

views. 

Corallum simple, short, turbinate, irregularly curved, acute at 
the base, and irregularly distorted in growth. Epitheca thin, 
with minute encircling wriqkles, interrupted only by the distor- 
tions in growth, and showing no trace of septa or dissepiments 
where unabraded, but if slightly worn, both septa and dissepi- 
ments are exposed plainly to view. Calyx circular, moderately 
deep, margin thin, from which the sides gradually slope to near 
the bottom of the cup, where tlie septa curve to the central 
tabulae, and the wall as abruptly thickens. No septal fossula. 
From twenty-four to forty septa extending from one-third to 
the entire distance from the outer wall to the center. Most of 
them terminate before reaching half the distance to the center, 
but a few are shown to reach to the center. Secondary septa 
quite marginal and best seen when the epitheca is eroded on 
the outside. The tabulae, as seen in the central area of the 
calyx, are flat and smooth except where penetrated by the 
septa. The outer vesicular zone is thin and vesicles rather large. 

Our specimens are only about an inch in length, and we think 
they represent a small turbinate species. The species evidently 
belong to this genus, from the vesicular outer zone, incomplete 
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tabulae and short septa, but it is widely separated from C. toi- 
quium, the only other form yet defined, from the Coal Measures 
of this country, not only in size and shape, but in the internal 
structure and form of the calyx. 

Found in the Upper Coal Measures, at Kansas City, Missouri, 
and now in the collection of ^m. F. E. Gurley. 

Family FAVOSITIDiB. 

MICHELINIA BRANNEBI, U. Sp. 

Plate Vlly fig. 12,iside view; Fig. 13, summit view. 

About half the length of our specimen is covered with an epi- 
theca; transversely, it is somewhat elliptical and the summit is 
convex. However, we would infer, that the species is more or 
less globular, ovoid or elliptical, in the 'upper part, and has an 
irregularly convex summit. The lower part expands more or less 
from the base, or place of attachment to some foreign object, 
and is covered with a dense, transversely wrinkled epitheca. 
The corallites are polygonal and extremely variable in size, 
some are minute and others are very large; they open in all 
directions, and some parts of the corallum are more promment 
than other parts, which produces an irregular summit. The 
calyces are deep, and the walls are thin, even where the 
wrinkled epitheca unites with the corallites, the margin is ex- 
ceedingly thin. 

This species is evidently related to M. eugeneWj but we think 
it is a larger species and distinguished by having larger coral- 
lites, deeper calyces, more dense and strongly wrinkled epitheca 
and a' larger base. 

Found in the Coal Measures, at Danville, Illinois, and now in 
the collection of Wm. F. E. Gurley. The specific name is in 
honor of Prof. J. C. Branner, of Leland Stafford, Jr.. University. 
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SUBKINGDOM MOLLUSCOIDA. 



ORDER LTOPOMATA. 
Family LINaULIDiE, 

LINOUIiA INDIANEN8I8, D. Sp. 

Plate VII, Fig, I, ventral valve, 

Stibovate or nearly subelliptical in outline; greatest width 
below the middle; length nine-tenths of an inch, greatest width 
six-tenths of an inch, or one-half longer than wide. Apical 
end somewhat truncated, anterior extremity more uniformly 
rounded. Sides gently convex. Valves very moderately convex 
in the central part and flattened near the margins. Beaks not 
prominent. Color, light brown or yellowish brown. 

Concentric striae very fine near the beaks, and, therefore, in 
the younger stages of growth but becoming coarser and more 
distant and somewhat undulating toward the anterior end and 
lateral margins. 

There is no described species from Subcarboniferous rocks 
having the general form of this one, and it would not throw 
any lights upon it, to compare it with subovate or subelliptical 
forms from Silurian or Devonian rocks. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 
now in the collection of Wm. F. E. Gurley. 
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Family DISCINIDiE. 

DISQNA ILLINOISEN8I8, n. Sp. 

Plate VII, Fig, 2, dorsal view; Fig. 3, inferior of ventral 

valve; Fig, 4, dorsal valve dl another specimen; Fig. 

5, interior of dorsal valve of another specimen. 

Shell large, eubcircular in marginal outline, or slightly oval, 
longitudinally; height nearly or quite equal to one-half the 
diameter. Apex prominent, acute, and situated centrally or 
slightly posterior to the central part of the shell, and moder- 
ately incurved. The sides slope rapidly from the apex for one- 
third the height of the shell and then more and more gently 
to the margin, though, on the anterior side the shell is more 
compressed toward the margin than it is on the posterior part. 

Surface marked by irregular radiating lines or striations, and 
by strong concentric elevated lines. The striae and elevated 
concentric lines become more and more conspicuous toward the 
margin. The lower vaJve shows a depression on the side of the 
foramen, but our specimen, as shown by figure 3, is somewhat 
broken and pressed out of shape. The concentric lines are 
strongly impressed upon it. 

The two specimens shown by figures 2 and 3 are from the 
Coal Measures, in Knox county, Illinois, and the two specimens 
shown by figures 4 and 5 are from Peona county, Illinois. We 
refer them all to the same species, though we look upon figure 
2 as the best preserved and most typical. They are all in the 
collection of Wm. F. E. Gurley. Figure 5 shows the interior of 
the upper valve and where the shell is abraded the concentric 
lines are strongly marked in the stone. 

This species is so far removed from Discina nitida, that no 
one would be enlightened by making a comparison with it. It 
is more nearly related to Discina convexa, described from the 
Upper Coal Measures, in the valley of the Verdigras river, in 
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Ksiiisas, aud not uncommou at Kansas City, Missouri. In Z>. 
convexa there is a shallow depression directly under the beak, 
on the posterior side, which is not manifest in this species. In 
D. convexa the beak is more obtuse, less incurved, and situated 
neiEfcrer the posterior mar^n, than it is in this species. The 
radiating lines that ornament the dorsal valve in this species 
have not been noticed in D. convexa, beside this species seems 
to be the smaller of the two. 



DISCINA MUNDA, U. sp. 

Plate VI, Fig, 6, dorsal view; Fig. 7, lateral view of the same 

valve. 

Shell medium size, elliptical, height less than one-third the 
lenecth. Dorsal valve most convex anterior to the beak and 
near the posterior third of the shell, from which part it slopes 
regularly to the lateral and anterior margins. Beak acute and 
situated almost directly above the posterior margin of the 
shell. The shell is concave from the point of the beak to the 
posterior margin. 

Surface jet black and marked by fine concentric lines only 
just visible to the unaided eye. 

We know of no species with which it is necessary to com- 
pare this one. 

Found in the Upper Coal Measures at Kansas City, Missouri, 
and now in the collection of Wm. F. E. Gurley. 
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ORDER ARTHROPOMATA. 
Family RHYNCHONBLLIDiB. 

EATONIA COULTBRI, n. Sp. 

Plate VII, Fig, 8, ventral view\ Fig, 9, dorsal view; Fig. 10, 
cardinal view; Fig. 11, front view. 

Shell medium size, lonfi:itudinally ovoid, fully as wide as long 
and two-thirds as thick, gradually expanding from the beaks, 
at first, then more rapidly, and finally broadly rounded at the 
sides; truncated at the anterior end. Surface marked by fine, 
radiating, bifurcating striae. 

Ventral valve conyex from the middle toward the beak, fiat- 
tened toward the antero-lateral margins and then abruptly in- 
flected at right angles; extended in a broad, shallow, undefined, 
mesial depression toward the front, where it is also abruptly 
inflected at right angles. Beak elevated and perforated. Dorsal 
valve convex in the middle part and sloping in all directions, 
most rapidly laterally and toward the antero-lateral margins. 
The central part slopes lea^t toward the anterior margin, and 
appears a43 an undeflned, elevated, rounded, mesial fold, abruptly 
inflected at the front. Beak incurved. Margins of the valves 
denticulated. 

This cannot be mistaken for any other defined species. 

The specific name is given in honor of Frof. John M. Coul- 
ter, President of Lake Forrest University. 

Found in the Oriskany Group in Jax^kson County, Illinois, 
and now in the collection of Wm. F. E. Gurley. 
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CLASS PTEROPODA. 
Family COKXTLABIIDiB. 

CONULARIA BLAIRI, D. Sp. 

Plate Vlly Fig. 14, part of the surface of the upper part of the 

shell; Fig, 15, a specimen showing a portion of the 

inside of a shell, the elevated ridge shows 

the depression of the angles. 

Shell very large, pyramidal. Angles at the four corners 
deeply furrowed. Lateral surfeices marked with a longitudinal, 
mesial line, without any furrow. Surface ornamented with 
transverse, smooth furrows, that are separated by low, sharp, 
crenate, transverse costse; in pajssing across the sides, these 
curve forward toward the aperture, and sometimes the costsB 
alternate at the mesial line, at other times they cross it with 
slight interruption. There are from twenty-one to twenty-four 
costae, in a distance equal to the width of a side. The costse 
curve forward toward the aperture, in crossing the furrows, at 
the four corners. There are about eight crenulations, on 
the costsB in one-eighth of an inch, and about sixteen fur- 
rows in an inch, or about four crenulations in a distance equal 
to the width of a furrow, toward the apex ; but nearer to the 
aperture there are six crenulations in a distance equal to the 
width of a furrow. 

One side of a specimen, three and one-fourth inches long, has 
a diameter, at one end, of five-eights of an inch, and a diameter 
at the other end of one and six-eighths inches. 

This ie\ a large species and when compared with C. gratiosa, 
it will be noticed that the sides are less convex, the angles at 
the four corners deeper, and the furrows only half as wide, 

-10 G. 
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Found by R. A. Blair, in whose honor the specific name is pro- 
posed, in the Chouteau limestone, at Sedalia, Missouri, and now 
in the collection of S. A. Miller. 

CONULAKIA GRATIOSA, U. Sp. 

Plate VIII, Fig. 1, showing two sides of a slightly compressed 

specimen. 

Shell very large, rather rapidly expanding, from the apex, 
pyramidal and having subequal, lateral surfaces, which are 
slightly convex. Angles at the four corners moderately fur- 
rowed. Lateral surfaces marked with a longitudinal, mesial 
lin^, without any furrow. Surface ornamented with transverse, 
wide, smooth furrows, that are separated by sharp, prominent, 
crenate, transverse costoe; in' passing across the sides, these 
curve forward toward the aperture, and sometimes the costsB 
alternate in the middle, and, at other times, cross the mesial 
line almost without interruption. There are from ten to thir- 
teen cost€B in a distance equal to the width of a side. The 
eostee are abruptly curved toward the aperture, in the furrows, 
at the four corners. 

Our specimen is somewhat compressed, the four sides are 
quite well preserved and seem to be nearly complete at the 
larger end ; it hets a length of five inches, though one or two 
mches are broken away from the apical end. 

This is a large and beautiful species, and will be distinguished 
by the convex sides, distant, crenulated, transverse costsB and 
wide, smooth furrows. 

Found in the St. Louis Group, at Spere:en Hill, Indiana, and 
now in the collection •of Wm. F. E. Gurley. 

CONULARIA SPERGENENSIS, n. Sp. 

Plate VIII, Fig. 2, view of a specimen, with both ends destroyed. 

Shell very large, long, slowly expanding, at least, toward the 
larger end; subcorneal, and having, so far as can be observed, 
equal lateral surfaces. Angles at the four corners indicated by 
a slight, poorly defined furrow. Lateral surfaces marked with 
a longitudinal, mesial line, without any furrow. Surface orna- 
mented with numerous, very small, closely crowded, transverse 
strioB of very nearly the same size, on all parts of the shell. 
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The striae do not arch forward, in crossing the sides, as is nsnal 
in this genus, and they are not much interrupted in crossing 
the obscure comers or the mesial lines on the sides, indeed, it 
is not eaBy to determine from our specimen which is the for- 
ward end of it. The narrow furrows are crossed by fine lines or 
bars and the striae are minutely crenate. There are about fifty 
transverse striae in an inch in length. 

Our specimen is more or less preserved, for five inches in 
length, but both ends are broken away so that no correct idea 
can be formed of the true length of the shell. 

It is distinguished by its great length, rounded form, and 
suriace ornamentation. 

Found in the St. Louis Group, at Spergen Hill, Indiana, and 
now in the collection of Wm. h\ E. Gurley. 
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CLASS CRUSTACEA. 

ORDER TRILOBITA. 

Family ZLLiENIDiB. 

IliLiSNUS DANIELSI, n. Sp. 

Plate Vlly Fig, 3, dorsal view of a magnesian limeatone cast ; 

Fig. 4y anterior view oi same specimen ; 

Fig, 5y pygidium oi same. 

Species, judging from our specimen, below medium size. Head 
short and much inrolled, length from the neck furrow to the 
anterior part, between the eyes, less than one-third the width. 
The head is abruptly bent inward from a line connecting the 
anterior part of the eyes. Glabella depressed convex, between 
the eyes, on top and re-curved in front. Dorsal furrows extend 
in almost parallel lines from the posterior part of the shield, to 
a shallow pit on the inner side of the anterior central part of 
each eye. Eyes large, distant, prominent and situated close to 
the posterior margin of the head. Palpebral lobe rounded. 
Facial suture extends from a point in the occipital furrow, be- 
hind the middle of the eye, inward to the posterior portion of 
the palpebral lobe, where it makes a rather sharp angle and 
then gently curves to the anterior part of the eye, then bends 
almost at right angles and then curves to the anterior margin, 
slifichtly within the line of the eye. Cheeks small, abruptly bent 
down and backward so as to extend, laterally, only a little be- 
yond the outer lines of the eyes. 

Thoraxjic segments ten, narrow; axis broad, depressed convex, 
full half the width of the animal, and a little wider at the an- 
terior than at the posterior segment. On each side of the axis 
there is a flat space, about one-fourth the width of the lateral 
lobes, and then the pleurae are bent gently backward. 
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tygidium quite short, and, in outlint, much like a double 
convex lens. It is not trilobate. 

It is unnecessary to compare it with any other described 
species, for the purpose of distinguishing^ it. 

Found in the Niagara Group, at Bonfield. near Kankakee, Illi- 
nois, and now in the collection of Wm. F. E. Gurley. The specific 
name is in honor of L. E. Daniels, of Mazon, Illinois, an active 
collector, who discovered the species. 
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Famly LICHIDiB. 

LIGHAS HANOYERENSIS, n. Sp. 

Plate Vllly Fig, 6, front view of bead; Fig. 7, dorsal view of 
bead witbout cbeeks. 

Glabella divided into three lobes by straight, longitudinal 
lines. The middle lobe is exceedingly high and quite evenly 
convex, from its posterior extension to the anterior border. It 
is like a cylinder bent in the form of two-thirds of a circle and 
covered with large and small tubercles. The later^d lobes are 
quite small .and look like little auricles on the side of the cen- 
tral lobe. The anterior border of the head is in the form of a 
very small rounded rim, depressed at the lines dividing the 
glabella. A broad, rounded, transverse depression separates 
the central lobe of the glabella from the neck furrow, and upon 
each side, behind the latiCral lobes of the glabella a transverse, 
elliptical swelling extends to the inner side of the visual organs. 
Movable cheeks not preserved. 

This species resembles L, palmata or L, scaftra, figured by 
Barrande, more than any of the described American species. 

Found in the Niagara Group at Hanover, Indiana, and now 
in the collection of Wm. F. E. Gurley. 



LICHAS BYRNESANUS, n. Sp. 

Plate Vllly Fig. S, front view of bead; Fig. 9, dorsal view of 
tbe bead witbout tbe cbeeks. 

The glabella is covered with tubercles and divided into three 
lobes by slightly divers:ing lines on the dorsal side, but parallel 
lines in the front. The middle lobe is extended longitudinally 
into an obtuse point in front, far beyond the lateral lobes. 
The dorsal side is straight and convex longitudinally; the front 
is high, convex and very gently rounded, from the obtuse pointy 
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back to the anterior border. The lateral lobes axe somewhat 
reniform, wider than the central lobe, but much shorter. The 
anterior border of the head is in the form of a very small 
rounded rim, depressed at the lines dividing the glabella into 
three lobes. There is a rather deep, transverse sulcus at the 
posterior part of the three lobes of the glabella, behind which, 
posterior to the central lobe, there is a flattened or slightly 
concave area in front of the neck furrow and behind the lateral 
lobes of the glabella, there is a transverse elevation produced 
into a conical elevation, laterally, beyond the lateral lobes and 
which extends to the visual organs. Movable cheeks not pre- 
served. 

Found in the Niagara Group a few miles back of Madison, 
Indiana, and now in the collection of S. A. Miller. The specific 
name is in remembrance of the late distinguished naturalist, 
Dr. R. M. Byrnes. 
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Family CEBATJBIDiB. 

GBBAUBU8 MIL.LERAKUS, n. Sp. 

Plate Vni, Fig. 10, a Sne specimen. 

General outline of the entire body exclusive of spines subovate, 
but abruptly narrowed at the pygidium; surfa^ tubercular. 
Head exclusive of the spines^ subelliptical, width nearly three 
times as grreat as the length. Neck furrow strongly marked. 
Glabella gently convex dorsaJly, narrower at the base than the 
width of the cheeks, but at the anterior third about as wide as 
the posterior part of the cheeks; more convex in front and 
abruptly bent down to the margin. There are three short lat- 
eral furrows exclusive of the neck furrow, dorsal furrow sharp, 
lateral lobes convex ; forehead lobe short. The eyes are placed 
about the center of the cheeks, but most distant from the dorsal 
furrow. They are small, prominent, sclobose and smooth, or 
minutely facetted. The facial sutures anterior to the eyes make 
a sigmoidal curve to the margin, in front of the eyes, and pos- 
teriorly they curve a little backward and cut the margin about 
even with the neck furrow continued, cheeks bear a short thick 
posterior spine. 

Thorax has ten segments. Axis moderately convex and nearly 
as wide as the lateral lobes; a little wider at the anterior than 
at the posterior segment. The lateral lobes are flattened on 
eaich side of the dorsal furrow for one-third or one-half the width 
and then the pleurae curve backward and taper to a point. A 
line of mammillary tubercles on each lateral lobe indicates the 
point at which the pleursB commence to curve backward. 

Pygidium very short and much narrower than the body and 
bearing two short thick spines, that curve toward eaxjh so that 
the points are closer than the bases. 

This species is distinguished from C, pleurexantbemus by hav- 
ing proportionally a shorter head, shorter and thicker cheek 
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spines, wider forehead lobe of the glabella, wider ai 
thoracic ajtis and shorter and thicker spines to 
which curve toward each other instead of spi 
species has been, generally, confounded with C. plei 
but a comparison of numerous fragments as well 
imens has shown the above mentioned variations t 
It was first pointed out as a distinct species, fron 
tion of the specimen illustrated, about twenty i 
Dr. C. A. Miller, now deceased, in whose memory 
cate the species. 

Found in the Hudson River Group, at Cincinnai 
the collection of Wm. F. E. Gurley. 
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PLATE I. 



MbLOMITBS INDIANBMBIB. n. 8P 5 

FifiT.I. Apical view. 

Olioopobus BLAIBI, BU 8P 6 

Fiff. 2. Upper part of a somewhat crushed example. 

Fis 6. A smaller specimen showing part of aml^ulaoral pores. 

Olioopobus bbllulus. n. sp 7 

Fiff. S. Part of the upper half of a crushed specimen. 

Olioopobus suloatus, n. sp 8 

Fl^r. 4. Basal view. 
Fig. 6. Apical view. 
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PLATE II. 



PAGE. 
ACTINOOBINUS 0IB80NI, D. Sp 10 

Fig. 1. Doreal, or opposite view from the azygous side. 

A.CTINOCRINUS EBRATICUS, D. 8P 14 

Fie. 2. View opposite the azygous side. 
Fig. 3. Azygous view. 

ACTINOOBINUS ABB0BU8, B. Sp 16 

Pig. 4. Side view of a somewhat flattened calyx. 

/ 

ACTINOOBINUS PLAaoSUS. B. Sp 16 

Fig. 6. Azygoas view of calyx. 

Fig. 6. A crushed specimen showiBg the arms. 

Oligopobus blaibi, n. sp 6 

Fig. 7. The middle part of a rather large and flattened specimen. 
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PAGE. 

Ebbtmoobinus ltonanus, d. sp , : 17 

Flff. 1. B:i8al view of a specimen ehowinff arms expanded on the surface of a roclc. 

Cyathocrinus andebsoni. n. sp 30 

Fig. 2. Symmetrical side. 
Fig. 3. Azygous side. 

lUTOCRrNUS LTONANU8, n. SP 18 

Fig. 4. View opposite the azygous side. 
Fig. 5. Basal view. 

Babycbinus formosub, n. sp 33 

Fig. 6. Azygous view of calyx, arms and column. 

Cyathocrinus tumidulub, n. sp 31 

Fig. 7. View opposite tlio azygous side siiowing portion of arms. 

Zeacbinus bellulus, u. sp 34 

Fig. 8. View of calyx and arras, azygous side on the left. 

i'ALAROCRlNUS TBIJUGIS, n. Sp 4"> 

Fig. 9. Basal view. 

Fig. U>. Summit view. 

Fig. II. View opposite the azygous side. 
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TLATE IV. 



Page. 

FORBS8OCBINU8 PTBIFOBMIS, n. sp 47 

Fig. 1. View of an almost entire Bpecimen. 

EUCALTPTOOIIINUS WOKTHENI. D. Sp 53 

Fig. 2. J ateral view of calyx, arms and portion of the column. 

TAXOCBINUS CBAWFORDBVILLENSIB. n. sp 49 

Fig. 3. Lateral view of calyx, arms and portion of tho column. 

GONIA8TEBOIDOCBINU8 LYON ANUS, n. sp 65 

Fig. 4. View o^ tlio vault and lateral prolongations. 

Onychocrinus PABVU8. n. Sp :.2 

Fig. 5. Azygous side view of oalyx^ arms and portion of column. 

Zeacbinus obesus. n. sp ;J5 

Fig. 6 Side view showing the ray oppo<^ite the nzygous cu ( a. on the right. 
Fig. 7. Azygous view. 
Fig. 8. Basal view. 

SOAPHIOCBINU8 MABTTKENSIS. U. Sp 88^ 

Fig. 9. View showing calyx, part of the arms and part of the column. 
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PLATE V. 



Page. 

Batocrinub Ai;nu8CULU9, n. ep 20 

Fiff. 1. Side view, bzy^ous area on the right. 

Fig. 2. AzygouB view. 

Fiff. 3. Summit view of same Bpeoimen. part of the top beinfir broken away. 

BaTOCBINUS A8PBATILI8. U. Sp 21 

• Fig. 4. Azygous view. 
Fig. 6. Lateral view. 
Fig. 6 Summit view. 

BaTOORINUS 8CTPUUS, u. sp 23 

Fig. 7. Azygous view. 
Fig. 8. Lateral view. 
Fig. 9. Summit view. 

BATOCBIMU8 LAETUS, D. 8P 24 

Fig. 10. View oppoBite tho azygous area. 

Fig. 11. View of azygous side. 

Fig. 12. View of summit of same speoimen. 

BaTOCBINUS JEQUABILIS, n. sp 26 

Fig. 18. Azygous view. 

Fig. 14. View of opposite side. 

Fig. 15. Summit of same specimen. 

Uloobimus blaihi. n. sp 67 

Fig. 16. View of azygous side. 

Fig. 17. Basal view. 

Fig. 18. View opposite the azygous side. 
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PLATE VI. 



' Paob. 

BtBOTOCRINUS VEHUBTUfl. n. Bp 26 

' Fig. 1 . Bide and b isal view of the oalyx . 

HTDBEiowooBnrna sAWOTtLUDOYioi. Worthen 40 

¥lg. 2. View of the type specimen. 

Zbagbtnus NiTiDns. n. sp 86 

Fig. 3. Azyirous view. 

Fig. 4. View opposite azyffous side. 

SCAPHIOCBINUS ABB08U8. D. sp S» 

Fig. 5. view of azyfirou9 side of oalyx and arms. 

ULOCBINUS OCCIDBNTAI.T8. n. Sp 68 

Fiff. 6. View of the basal plates, part of two being broken away. 
Fig. 7. Interior view of the same specimen. 
Fig. 8. A subradlal plate. 

AB8I0CBIKU<« ANOULATUB. n. sp 5* 

Fig. 9. View of calyx, part of an arm. an:i three azygont plates. The specimen is 
somewhat depressed. 

Ctath ^cBiirus fiiovATUB, n. sp 32 

Fig. 10. Bide view of calyx and part of the arms. 

Hybbbiokoobivus BUBSiNUATUB. n. sp 40 

Fig. 11. Azygous view of calyx. 

Fig. 12. Basal v'ew of the same specimen. 

Fig. 13. Azygous side view of another specimen preserving part of the spinous 

second radials. 
Fig. 11. Basal view of the same specimen. 

Hydreiomocbinus noDULiFBBtTB. n. sp 41 

Fig. 15. View opposite the azygons area. 
Fig. 16. Azygons view. 

Fig. 17. Basal view of the same specimen showing the protruding part of the second 
radials. 

Htdbeionoobinus cBASBiDiBons, n. sp 43 

Fig. 18. Basal view. 

Fig. 19. Azygous side of calyx. 

HyDBBIOMOGBINUB QRANniilFEBUS, n sp .- 44 

Fig. 20. Azygous side view of calyx and one second radial. 
Fig. 21. Basal view of the same specimen. 

EUPACHYCBTNUS PABVaS, n. SP iW 

Fig. 22. Basal view. 

Fig. 23. Azygous side view. 

N UCLEOCBIKUB GBEENBI. n. SP 62 

Fig. 24. Bide view. 
Fig. 25. Basal view. 

NUCLEOCBINUS VENU8TUS, n. Sp 63 

Figs. 26. 28 and 3«. Side views. 
Fig. 27. Summit view. 
Fig. 29. Basal view. 

Gran ATOCBIKUS sphjeboid alis. n. sp <G 

Fig. 31. Summit view. 

Fig. 32. ^asal view . 

Fig. S3. Lateral view— (The artist has overlooked the inteiTadial sutures). 

OrAMATOOBINUB WINBLOWI. n. sp 66 

Fig. 31. Bide view. 
Fig. 35. Basal view. 
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PLATE VII. 



LlNQULA INDIA.MBN8I8. n. Sp 69 

FIff. I. Ventral valve. 

DiSOINA ILLINOI8BN8I8. n. bp 70 

Fiff. 2. Dorsal view. 

Fig. 3. Interior of ventral valve. 

Fiff. 4. Dorsal valve ol another specimen* 

Fiff. 5. Interior of a dorsal valve of another specimen. \ 

DiSGIMA MUNDA, IL SP 71 

Fig. 6. Dorsal view. 

Fig. 7. Lateral view of the same valve. 

Eatomia coultsbi. n. sp 73 

Fig. 8. Ventral view. 
Fig. 9. Dorsal view. 
Fig. I#. Cardinal view. 
Fig. 11. Front view. 

MiCHIIilNIA BBANMBBI, n. SP , 68 

Fig. 12. Side view. 
Fig. 13. Summit view. 

CONULABIA BLAIBI, n. SP 75 

Fig. 14. Portion of surface of upper part of shell. 

Fig. 15. A specimen showing a portion of the inside of a shell. 

Blaiboobinus 8PIN08ULUS, n. sp ?8 

Fig. 16. Azygous view. 

Fig. 17. Opposite view of same specimen. 

Fig. 18. iSummlt view. 



CAMPOPHYIiLUM KAN8A8BN8I8, U. SP 

Fig's. 19 and 80. Calyces. 

Fig's. 21 and 22. Lateral views of same specimens. 
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PLATE VIII. 



Page. 

conulabia obatioba.d. sp 74 

Fig. 1. Showlue two sides of a slightly compressed specimen. 

CONULARIA 8PEROBNEN8I8, n. SP 74 

Fig. 2. View of a specimen with both ends destroyed. 

Ill^nus danielsi 76 

Fig. 3. Dorsal view of cast. 

Fig. 4. Anterior view of same specimen. 

Fig. 5. Pygidium of same . 

LiCHAtS HANOVERBMBIS. n. Sp 78 

Fig. 6. Front view of head. 

Fig. 7, Dorsal view of head without cheeks. 

LiCHAS B YBME8AKU8. D. Sp 78 

Fig. 8. Front view of head. 

Fig. 9. Dorbal view of head without cheelcs. 

Cebaubus millebanus. n. sp 80 

Fig. 10. Don al view of a very fine specimen. • 
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SUBKINGDOM ECHINODERMATA. 



CLASS CRINOIDEA. 

ORDER PAL^OCRINOIDEA. 

FAMILY MELOCRINID^ 

DOLATOCRINUS MAGNIFICUS, n. sp. 

Plate 1, Fig. 1, basal view of the calyx, injured in the middle 

part; Fig, 2, view of the vault, part of which is broken 

away and the sutures between the plates only 

partly preserved; Fig. 3, lateral view, 

with the six-armed ray in front and 

showing height of vault. 

Calyx very large Bub-hemiepheroidal, broadly lobed in the radial 
fields and slightly conoave below. The radial field opposite the 
azygons side is muoh larger, more prominent and more broadly 
lobed than either of the others. The diameter of the specimen 
illustrated is two and six-tenths inohes and height one and two- 
tenths inches. The dome is only moderately convex, the radial 
areas being raised and the interradial areas depressed. Surface of 
the plates of the calyx sculptured, the larger ones bearing a cen- 
tral node. The radiating ridges do not connect from one plate to 
another, as is usual in the ornamentation of crinoids, but a radi- 
ating ridge may be directed toward the suture between two adjoin- 
ing plates, instead of joining an end to that of a similar ridge on 
a contiguous plate; and there are shorter and longer ridges and 
nodes on the plates. The plates of a kind, however, are orna- 
mented alike and on the whole the ornamentation is very pleasing. 

The column, in our specimen, is broken off by an irregular fract- 
ure and part of the radial plates are injured. Enough is preserved, 
however, to show that the column is very large and conceals the 
basal plates that are deeply sunken in the interior of the calyx. 
The columnar canal is slightly pentalobate. 
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Basal plates concealed in the calyx. First primary radials prob- 
ably as long as wide, including the projection up into the calyx 
to reach the basal plates, but one-half wider than high as exposed 
around the columnar cavity. The superior side of each is quite 
concave, and the inferior end is abruptly sunk in the basal cavity, 
so as to form a funnel around the upper end of the column, as 
we have seen in specimens of D. marshi and other species in this 
genus, but the depth of the funuel we have not observed in this 
species. 

Second primary radials quadrangular, one-third wider than high, 
both the inferior and superior sides somewhat convex, and each 
bears a rather large central tubercle. The superior sides of these 
plates curve slightly upward and the inferior sides bend a little 
toward the basal depression, so that the calyx may be made to rest 
on the central tubercles of these plates. 

Third primary radials, in four of the rays, pentagonal, larger 
than the second radials and about one-fourth wider than long. We 
will follow these four rays to the arms and afterward recur to the 
other ray. On each of the upper sloping sides of these four third 
.primary radials there is a single, large, hexagonal, secondary radial, 
which supports on each of its superior sides two tertiary radials, 
^tbe last of which supports the free arms. This gives us four arms 
to each of these four radial series. 

V In the other or fifth ray, wliich is opposite the azygous area, 
the third primary radial is broadly truncated above, hexagonal, 
twice as wide as high, and supports, upon its upper face, a series 
of three intersecoudary and intertertiary plates, and upon each of 
its superior lateral sides a single large secondary radial, one of 
which is hexagonal and the other heptagonal. . Each secondary 
radial bears upon its inner superior sloping side a series of three 
tertiary radials, the last one of which bears a free arm, and upon 
its outer superior sloping side a single, large, tertiary radial, which, 
in turn, supports upon each of its two upper sloping sides two 
radials of the fourth or quarternary series, the last of which sup- 
port free arms. This structure gives to this ray six arms. The 
first intersocondary radial in this series is a large, quadrangular 
plate, having neaily equal sides; it is followed by an hexagonal 
plate abutting its two undersloping sides upon the secondary radials 
and two upper sloping sides upon the tertiary radials and sup- 
porting upon the upper truncated face a somewhat smaller pentag- 
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onal plato, that abate its saperior sloping sides against the adja- 
cent tertiary radials, that support the free arms. The six plates 
that support the six free arms in this radial series abut against 
each other without any intervening plates. 

There are, as shown above, twenty-two arms, in this species, 
which are more than have been fouad in any species heretofore 
described. If, however, the ray containing six arms and three in- 
terradial plates is abnormal the species would have twenty arms 
and still be so different from any species heretofore described that 
no comparison with any of them would serve any purpose in dis- 
tinguishing it There is nothing to indicate that this six*jGtrm€^d 
radial series may be abnormal and we believe it is in the normal 
condition of the species. 

The first interradials are the larger plates of the calyx as ex- 
posed on the surface, and larger, in fact, than any of the other 
plates, unless the first primary radials, including that part which 
forms the funnel in the columnar cavity should prove to have as 
great or greater size. The one opposite the six-armed series or 
first azygous interradial is the larger one and has eleven sides; an 
approximate one is the smaller and has nine sides; the other three 
have ten sides each. The first interradial is followed by a single 
plate that extends nearly to the top of the calyx, and which, in 
turn, is followed by one or two small plates that separate the arms 
and connect with the plates of the vault, except in the azygons 
area, where three plates separate the arms and connect with the 
plates of the vault. The sutures between the plates in the upper 
part of some of the interradial areas are not distinct in our speci- 
men, and for that reason are not shown in the illustration. 

The dome or vault, as may be seen in the illustration, has. part 
of the plates broken away on the azygous side and some of the 
sutures are anchylosed or obscure. It is, however, covered with 
large, polygonal plates of very unequal size. It is most convex 
toward the six-armed series opposite the azygous side and most 
sinuate or depressed at the azygous interradius. No pores or pas- 
sages through the vault between the arms have been found in our 
specimen. 

The specimen from which the foregoing description is drawn is 
the largest known Dolatocrinus. It was found in the Hamilton 
Group, at the Falls of the Ohio, and is now in the collection of 
Wm. R E. Gurley. 
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D0LAT00BINU8 SPINOSUS n. sp. 

Plate J, Fig. 4, bdsal view of the calyx, without the surface mark- 
ings of the plates; Fig. 5, lateral view, shovnng some 
of the spines on the plates of the vault. 

Calyx large, snbhemispheroidal, broadly lobed in the radial fields, 
and depressed concave on the lower side. Apparently no azygons 
interradius. The diameter of the specimen illustrated is two and 
two-tenths inches, and height three-fourths of an inch, tiiongh we 
have seen specimens only abont two-thirds as large. Vanlt moderately 
conyez and slightly depressed in the interradial areas. A strong 
ridge crosses the primary radials. Column ronnd and deeply in- 
serted in the calyx. Surface ornamentation not preserved in any 
of oor specimens. 

Basal plates snnk deep within the calyx and extending internally 
as high as the arm openings. First primary radials twice as wide 
as high externally, but near the middle of the plates they are 
abruptly bent, almost at right angles, into the basal cavity, where 
they form a funnel to the basal plates, into which the column is 
inserted, so that, in fact, their length is fully equal to their great- 
est width. The superior face is slightly concave. 

Second primary radials quadrangular and more than one-half 
wider than high. Third primary radials slightly larger than the 
second, pentagonal, a little wider than high, and supporting upon 
each upper sloping side a single secondary radial. 

Secondary radials nearly as large as the third primary radials 
pentagonal, and supporting upon each upper sloping side a series 
of three tertiary radials, the last one of which bears the free arms. 
The first tertiary radials are larger than the second or third. The 
si)ecieB bears twenty arms. 

The first interradials, in each area, are elongated eleven sided 
plates and larger than any of the other plates in the body. Each 
one is followed by an hexagonal plate that is as long or longer than 
wide and supports three narrow, elongated plates in the third 
range that reach as high as the base of the arm^. These are fol- 
lowed, in the fourth range, by three plates that separate the arms, 
and unite with the plates of the vault. One or two intersecond- 
ary plates (apparently a pair of them) are inserted at the base of 
the arms in the intersecondary areas, but it is not clear, in our 
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specimens, that they unite with the plates of the vaalt Probably 
they do not, bat as jfche sutures are destroyed this cannot be de- 
termined. 

The limestone matrix covers the greater part of the vault, in 
our best specimen, so that but little can be said of it beyond what 
is shown by the illustration. It is characterized, however, by a 
plate over each double radial series which bears a very long, strong 
spine. The broken ends of spines belonging to other plates are 
preserved in the matrix, but there is no evidence of a proboscis. 
The summit of the vault is apparently below the top of the matrix 
shown in the illustration, and not as high as the top of the spines 
over the radial series. 

There have been described, heietofore, only two species bear- 
ing twenty arms— D. lamellosus and D. troosti— And this species 
is so far removed from them that comparison is unnecessary. 

Found in the Hamilton Group, at Charleston, Indiana, and now 
in the collection of Wm. F. E. Gurley. 

DOLATOOBINUS LAOUS, LyOU. 

Plate J, Fig. 6, side view; Fig. 7, basal view. 

Lyon described the body as "subglobose, truncated below, col- 
umnar pit broad and deep; summit somewhat conical, prolonged 
by a proboscis: column round, columnar perforation rather large 
and pentalobate." He said; "The body is adorned by a most 
beautiful network of raised triangular figures; the points of the 
principal triangular figures rise from, and terminate at the center 
of the first interradial pieces; a subordinate set of figures terminate 
at the center of all the pieces below the arms. In some spec- 
imens the lines are continuous, in others, interrupted. The sum- 
mit pieces are sometimes adorned by a single prominent granule; 
in other specimens, many of the pieces are ornamented by a num- 
ber of granules, arranged in lines across some of the pieces in 
nearly parallel rows, or in a circular band around a more promi- 
nent central one." 

Our specimens agree with the above description and in compar- 
ison with other sp)ecies we would note the high calyx, with a slight 
constriction below the arm bases, the flattened or truncated base, 
and pentagonal, funnel shaped, columnar pit, bounded externally 
-2 G. 
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by a raised ridge running from a central tubercle on each first 
radial to another, so as to bound the columnar cavity with a raised 
pentagonal figure. We have illustrated a basal view to show this 
pentagonal ortiine, because Lyon's figure does not show its pen- 
tagonal character. 

The basal plates are deeply sunken. First primary radials in- 
cluding the extension into the columnar cavity longer than wide; 
ornamented with sculptured ridges, which terminate at a central 
node, at each angle of the columnar depression. Second radials 
quandrangular, wider than high, and bearing a central node. Third 
radials pentagonal, wider than high, and bearing a central node. 
First secondary radials as large or larger than the third primary 
radials. Second secondary radials much smaller and of irregular 
form and size. Third secondary radials still smaller and of irreg- 
ular form and size. Arms, ten, composed of ovoid fiat pieces of 
equal thickness. 

First in^erradials the larger plates of the calyx, nine-sided, sub- 
ovate, angularly pointed below and resting between the upper slop- 
ing sides of the first primary radials, the upper sloping sides separate 
the first secondary radials and the superior side is truncated for a 
single plate in the second range. Second interradials subquadrate, 
four pentagonal and one quandrangular and followed by two small 
plates in the third range (in some areas there are three) and 
these by three smaller, elongated plates (sometimes there are only 
two) that separate the arms and unite with the plates of the vault. 
Intersecondary plates, two, similar to the last three in the inter- 
radial areas, and separating the arm bases and uniting with the 
plates of the vault. Above the summit of the three inter- 
secondary plates and also above the summit of the last two or 
three interradials, two elongated pores or passages penetrate the 
vault horizontally. In some interradial areas there are four of 
these pores, especially where there are three plates in the third 
range. These pores are conspicuous, in our specimens, but they 
seem to have been entirely overlooked by Lyon, for they are not 
shown in his illustration or mentioned in his texi We have given 
a side view of a specimen for the purpose of showing the inter- 
radials and intersecondary plates and the pores, because Lyon's 
illustration is very erroneous and defectiv^e, in all these respects. 
Found in the Upper Helderberg Group, at the Falls of the Ohio, 
and in Clark Oounty, Indiana. 
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D0LAT00BINU8 KAB8HI, Lyon. 

Plate i, Fig. 8, showing the abrupt bending oj the first radials 
into a pentagonal funnel shaped cavity. 

This species was described aod illastrated, by LyoD, in 1869, in 
tbe Transactions of the American Philosophical Society, vol. XIII, 
p. 461, pi. XXVII, Figs, n, nl and n2. His description and 
illustrations are very good, and for the purpose of identifying the 
species none other are necessary, but that publication is rare and 
but few western people ever have an opportunity to see it, and, 
for that reason alone, we are justified in redescribing it But our 
principal object, in calling attention to it, is for the purpose of 
redescribing and showing a basal view, as we have a specimen 
hollow on the inside and showing both the exterior and interior 
of all the plates. 

Lyon described the calyx as "discoid, with five broad, sharp 
carina, which rise perpendicularly from the margin of the basal 
pit, and extend outward, equally elevated to the center of the 
third radials, the carina rising gradually from the margins of the 
radials, then more rapidly to the center of the pieces. At the 
center of the third radials the carina sends out branches, not quite 
so bold as the main stem, but strong, involving all the pieces of 
the superradials up to the arm bases. Arm bases prominent, in 
groups of two to each ray, producing a lobed, pentagonal figure 
of that section of the body. The dome is subcorneal; twice as 
high as the body below the arms; surmounted by a thick, strong, 
subcentral proboscis. The interradial fields unite to the dome- 
covering between the arma" 

The characters above described, to which special attention may 
be directed, are the low calyx, high vault, subcentral proboscis 
and carina. Instead of ordinary radial ridges occupying the cen- 
tral part of the radial plates, the whole plates are involved in 
forming a high central ridge, in each series, which Lyon calls the 
"carina." And they "rise perpendicularly from the margin of the 
basal ix)int," which is a striking peculiarity, much more notice- 
able in a specimen than it is in his illustration or in ours, though 
the attention of the artist was called si)ecially to it, and our figure 
is accurate except in giving a full idea of the height of the "carina" 
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at the ''basal pit" The surface of the plates is covered with 
fine ridges, disposed in groups, radiating from the center of the 
plates. 

The basal plates form a cone, the top of which is on a level 
with the top of the calyx. The internal position which they occu- 
pied, probably caused them to become anchylosed, at all events, 
one cannot see any possible flexibility they could give the animal, 
in that situation, if they were not anchylosed. The summit of 
these anchylosed plates is perforated with a large pentalobate or 
cinque-foil columnar canaL There is a rim, formed by a thicken- 
ing of the plates, within the apical part of the cone to which the 
end of the column was attached, and it appears that the column 
filled the interior of the cone and the plates were more or less at- 
tached to it 

The first primary radials form a pentagonal funnel that extends 
to the base of the cone formed by the basal plates. The length 
of the funnel, without including the height of the carina, is equal 
to the greatest width of the radials. In other words, the length 
of the first radials is more than their greatest width, but the 
plates are abruptly bent, and four-fifths of the length is within 
the funnel shaped basal cavity, and only one-fifth without, which 
is very little more than the thickness of a plate. It seems quite 
impossible to show the true depth of the funnel, by pen drawing, 
but the artist has indicated it as well as he could, in the illustra- 
tion, which is a character not attempted to be shown, in Lyon's 
figure of the base of the calyx of this speciea In the inside of 
the calyx, neither the pentagonal form of the funnel nor the ex- 
ternal carina are indicated, but a round cone is formed by the 
extension into the interior of the first radials and basal plates. 

Second primary radials quadrangular one-half wider than long. 
Third primary radials wider than the second and wider than long, 
pentagonal, and support on each upper sloping side three or four 
secondary radials, the last of which supports the free arms. The 
radial series are of variable length within the calyx, as mentioned 
by Lyon, which somewhat destroys the symmetry of the calyx. 
There are ten arms. 

There are from seven to nine interradials in each area. The 
first is large, subovoid and has nine sides, it supports a hexag- 
onal plate as large as a primary radial, and it is followed by 
three plates, in the third range, except in one area, where there 
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are only two. There are two plates in the fourth range, exoept 
in one area, where there are four, and two in the fifth range, to 
which are united the points of the long pieces that lie between 
the lobes on the dome, according to Lyon. Some specimens, how- 
ever, we think show more than two plates, in the last range, in 
some of the areas. 

There are from two to four intersecondary plates in each area 
wedged between the arm bases; when four, they are in pairs, one 
above the other. 

''The dome is covered by large pieces; each field between the 
lobes contains a pair of the largest, which reach from the arm- 
bases toward the proboscis; they are six or seven sided; long; 
broadest at the upper extremity; pointed, or very slightly trun- 
cated at the lower end; joining each other by their longest sides, 
at the center of the depression between the lobes. A circle of 
large pieces surround the dome; all of these rest partly ui)on the 
ten long pieces. The pieces composing this zone are of different 
sizes; they also differ in form; all six sided; two of the larf^est 
pieces of the circle rest directly over two of the long pieces; three 
other groups of the long pieces unite under the suture, uniting 
two of thie pieces forming the circle, so that the sutures, uniting 
both sets of pieces, form one line from the arm bases to the base 
of the second circle surrounding the dome near the base of the 
proboscis. Below the zone described, and between the groups of 
long pieces, are groups of from five to seven pieces, the upper 
one of which is joined to the circle above the group of long 
pieces, and on which it rests. The lowest piece of these groups 
is lanceolate; is lodged between the arm bases, and unites with 
the interbrachials. The upper and largest piece of these several 
groupd is of the same size and form as the pieces comprising the 
first zone around the top of the dome. Around the arm bases the 
pieces are numerous and quite small. The pieces comprising the 
lower zone, and the large ones of the groups above the arms, are 
surmounted by a group of from three to five rough, pointed spines, 
confluent near their bases. The plates of the second zone at the 
base of the proboscis are ornamented with hemispherical tubercle^, 
all other pieces of the dome are gibbous or concave and not orna- 
mented.'* 

In this species there are from four to six pores between each 
of the arm bases, that were not mentioned by Lyon, or shown in 
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n^ens. These pores or passages are elongated. They commence 
by a slight horizontal furrow across the top of the last interradial 
plates in the calyx and penetrate the adjoining plates of the vault 
horizontally, which makes an elongated surface opening. This 
feature is present and even more noticeable in Dolatocrinus grandis 
aiid may be understood by referring to the illustration of that 
species. . We know all these openings penetrate the test because 
we can see through them. 

This species occurs in the Upper Helderburg Group, at the 
Halls of the Ohio, and in Clark county, Indiana 

DOLATOOBINUS OBANDIS, U. sp. 

Plate II, Fig. i, basal view of the calyx; Fig. 2, view of the 
vault broken in the central part; Fig. 5, lateral view. 

Calyx very large, subhemispheroidal, quite concave below, the 
concavity including part of the third primary plates, and most de- 
pressed in the interradial areas. The diameter of the specimen 
illustrated is two and three-Hen ths inches; height to the place 
where the vault is broken, one and fifty-five hundredths inches; 
height of calyx, nine* tenths of an inch; height of vault, if un- 
broken, and calyx about equal. The vault is quite convex, a little 
mor0 abrupt on one side than the other, indicating that it pos- 
sessed a proboscis on the abrupt side, and it is very slightly de- 
pressed in the interradial areas. Surface of the calyx beautifully 
jmd delicately sculptured, numerous raised lines seem to cross the 
sutures from one plate to another, but none of them arise from 
nodes or tubercles. The sutures are not beveled and in some parts 
they ,are very indistinci The sutures on the vault are dis- 
tinct and beveled and between the larger plates they are broadly 
and deeply grooved, the grooves being bounded with a rim of 
granules, while the central part of each plate is concave or sculp- 
tured and sometimes granuloos. The columnar cavity and part of 
the first primary radials, in our specimen, are covered with the 
.limestone matrix. 

First primary radials very little wider than high, upper side 
transverse. Second primary radials quadrangular and about one- 
fourth wider than high. Third primary radials larger than the 
yecond, pentagonal, and from one-fourth to one-third wider than 
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high. The superior sides bend upward and the inferior sides curve 
into the basal depression so that the calyx can be made to refilt 
on a smooth surface on the third radials. Each one supports on 
each upper sloping side a series of secondary radials the last on&'s 
of which support the free arms. 

The first secondary radials are fully as large or larger than the 
third primary radials, rather wider than high, part of them pen- 
tagonal and the others hexagonal, and each one abuts upon the 
first interradial and one of the plates in the second range of Jri- 
terradials. The second secondary radials are as large as the first 
and wider than high, but not of uniform size. The third seoondaty 
radials seem to be smaller than the second, but the sutures 'are 
anchylosed, or so obscure, in our specimen, that the outlilies ew- 
not be accurately determined. Above these the arm bases be- 
come prominent There are only ten arms in this species, /btit 
they are very large and composed of a double series of interlo^'k- 
ing plates. 

The interradial areas are not exactly of uniform size nor is it 
certain that they are filled with the same number of plates. The 
first interradials are the larger plates in the calyx. Each one has 
ten sides, is much elongated, rests its lower angle between the two 
upper sloping sides of two first primary radials, and separates th^ 
first secondary radials between its upper lateral sides, and BVLp- 
ports upon the two superior faces two rather large and mote or 
less elongated plates in the second range. In some areas these 
plates are larger than in other areas. In three of the areas, where 
the sutures are distinct, there are two plates, in the third range^ 
about half the size of those in the second range, four small plates 
in the fourth range, six still smaller plates in the fifth range, and 
eight small plates in the sixth range, that form the top of the 
calyx between the arm bases and unite with the plates of the 
vault, in a zig zag line. Whether or not the plates in the other 
two areas are the same cannot be determined from our specimen. 

The intersecondary areas are short, but almost like the inter- 
radial areas, in the upper part, and the plates consist of four 
ranges. The first one, consisting of two plates, rests between tlie 
upper slightly sloping sides of the second secondary radials and 
in line with the third range of interradials; it is followed by four 
plates in the second range, six in the third range and eight in the 
fourth range, that unite with the plates of the vault, in a zig zag 
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lina The bd tares are so obscure between the small plates, in 
some of the areas, that it cannot be determined whether or not all 
the areas are exactly alike. The arms are separated about equally 
distant from each other, whether by the interradials or inter- 
secondary radials. 

Theie seems to be no azygous area in the calyx. 

The vault, in our specimen, as may be seen in the illustration, 
is broken away at the summit. It is, however, highly convex, the 
convexity probably equalling the height of the calyx, and covered 
with ornamented polygonal plates arranged in peculiar and system- 
atic order. The sutures are distinct, even between the smaller 
plates, and the edges of the plates are beveled, and between the 
larger plates the sutures are widely grooved. The plates are de- 
pressed convex, concave in the center and more or less sculptured 
and granulous. The smaller plates are over the arm furrows and 
.regularly interlock. The plates toward the central area are large 
and polygonal. The plates in the interradial areas are elongated 
and arranged fan like, in some of the areas, and more like a key- 
stone arch in others, which have a very long, wedge shaped plate 
in the middle. There are eight or ten plates in each depressed 
interradial area. A horizontal furrow crosses the top of each of 
the last plates of the calyx and penetrates the vault at the suture 
between the plates of the interradial areas. There are, therefore, 
eight or ten horizontal elongated pores or passages that penetrate 
the vault between each of the arms. They are shown in the 
illustration. This subject will be further considered in remarks 
at the close of the descriptions of Dolcdocrintis in this article. 

Found in the Hamilton Group, at Louisville, Ky., and now in 
the collection of Wm. F. E. Gurley. 

DOLATOCRINUS 0RNATU8 var. A8PERATUS, U. vav. 

Plaie II, Fig. 4, basal view, Fig. 5, view of the vault; Fig, 6, 

side view. 

Calyx low, basin shaped, flattened or truncated at the base as 
far as the extent of the second radials; columnar cavity small; 
primary radial ridges prominent; surface of all the plates closely 
and radiately sculptured and pitted. 

Basal plates hidden by the column, which is round and pierced 
with a cinque-foil canal. First primary radials longer than wide 
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and only a small part at the lower end is curved into the col- 
umnar cavity. Strong radial ridges rise on the first radials, cross 
the sec'.>nd and terminate at a tubercle on the third radials, from 
which a delicate ridge crosses each secondary radial. The radial 
ridges are most prominent in the central part of the plates. The 
radiating lines from the commencement of the radiating ridges 
form a pentagonal figure arourd the small columnar cavity. Sec- 
ond primary radials quadrangular and wider than long. Third 
primary radials larger than the second, wider than high, pentago- 
nal and support on each upper sloping side two secondary radials. 

First secondary radials about as large as the third primary radials 
and hexagonal, except in some instances, where slightly truncated 
by a small plate resting between the upper lateral side of the sec- 
ond interradial and the base of the arm, they become heptagonal. 
Second secondary radials much smaller; they separate the arms 
and extend to the summit of the calyx and slope laterally. There 
are ten arms, composed, at their origin, of a double series of 
plates. No intersecondary radials. 

The first interradials are the larger plates of the body and have 
nine sides. The second interradials are less than half as large as 
the first and hexagonal; the three superior sides are the shorter 
ones; the upper truncated side extends to the summit of the calyx 
and a small vault plate abuts laterally against it. A small plate 
rests between each superior lateral side and the second secondary 
radial and forms part of the support of the free arm. There is no 
azygous area. 

The vault is only slightly convex and very much depressed in 
the interradial areas, especially between the arm bases. It bears 
a small subcentral proboscis that is not preserved in our speci- 
mens. It is covered with rather large, polygonal, tuberculated 
plates, two of which, in each depressed interradial space, are elon- 
gated, and the larger plates of the vault. There are no pores or 
passages that penetrate the vault between the arms. 

Found in the Hamilton Group, near Charleston, Indiana, and 
now in the collection of Wm. F. E. Gurley. 
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DOLATOCRINUB 0RNATU8, Meek. 

Plate II, Fig. 7, basal view; Fig. 8, summit view; Fig. P, side 
view of the same specimen from Columbus, OJ^io. 

The following is the definition of this species, by Meek, from 
the Proceedings of the Academy of Natural Sciences of Philadel- 
phia, 1871, p. 57. It has never, before, been illustrated. 

"Body including the vault, depressed sub^lobose, the portion 
below the arm bases being a little higher than the vault, with 
nearly vertical sides above, but rounding under below to the some- 
what flattened under side; arm bases protuberant, mainly in con- 
sequence of the rather deep furrows or sinuses of the vault over 
the interradial areas; vault composed of irregular pieces, each of 
which projects in the form of a little sharply prominent node or 
short spine, the largest of which are situated around the nearly 
central ventral tube, and on the elevations between it and the arm 
bases. Base small, a little compressed within the shallow concav- 
ity of the under side, and marked by a distinctly indented column- 
facet, which occupies near three-fourths of its entire breadth, so 
that only a narrow ring, as it were, of the basal pieces can be 
seen when the column is attached. First radial pieces compara- 
tively large, extending out nearly horizontally, or only a little 
arching upward, and with their inner ends curving slightly into 
the shallow central concavity; all wider than long, and hexagonal, 
with the upper (outer) side of each longer than any of the others. 
Second radial pieces about half as large as the first, wider than 
long, and quadrangular in outline. (In one ray of the typical 
specimen the second radial is abnormally wanting, while the third 
is larger than usual. ) Third radials about as large as the second* 
from the curved-up edges of which they rise vertically wider than 
long, and pentagonal in form; bearing on each of their superior 
sloping sides a smaller secondary radial, each of which supports 
another smaller, more or less cuneiform piece, from which the 
arms arise; thus making two arms from each ray, unless the num- 
ber is increased by bifurcations after they become free; arms 
unknown, but apparently composed, at their origin, of a double 
series of alternating pieces. 

"First interradial pieces, somewhat larger than the first radials, 
about as wide above the middle as their length, eight or nine 
sided, with the lower part of each curving under to connect with 
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the first radials, while they curve upward vertically from near or 
below the middle; each supporting on the upper side a much smaller 
hexa^nal piece, which rises vertically, and usually bears on its 
short superior lateral edges two smaller pieces connecting with 
the secondary radials or first arm-pieces, while its short truncated 
upper side is not surmounted by any succeeding piece, but con- 
nects on its inner surfaee with the vault 

"Sutures between all the plates channeled. Surface of body 
plates ornamented with raised lines or very small radiating coetse, 
that cross the sutures parallel to each other at the sides of the 
plates, but soon become bent about and connected, in various 
ways, so that very few of them extend directly to the middle of 
any of the plates, the arrangement being such as to produce a 
kind of vermicular style of ornamentation, especially over all the 
central part of the plates, like that often seen on the body platea 
in Amphoracrinus, A small rather sharp ridge also extends up 
the middle of each radial series of plates, more or less interrupted 
at the sutures, and showing a slight tendency to form a pinched 
node on the middle of the first and second radials; while it is 
sometimes seen to bifurcate on the third radial, to send branches 
to the secondary radials, but these are generally so small as 
scarcely to be distinguished from the other little ridges ornament- 
ing all of the body pieces. 

"Ventral tube unknown, but judging from the spiniferous char- 
acter of the vault-pieces around its base, probably also spiniferous. 

"Height of body to arm-bases, 0.47 inch. do. to top of vault, 
0.60 inch; breadth, 0.95 inch." 

The specimen illustrated is from the typical locality, in the 
Upper Helderburg Group, at Columbus, Ohio, and is from the col- 
lection of Charles Faber. It will be observed that it is about the sisse 
of the type described by Meek, and agrees with it in all particulars. 
The variety asperatus, above described, has a proportionally longer 
calyx, which produces some diflFerence in the relative sizes of the 
plates, but this alone woald not be of varietal importance; taken, 
however, in connection with the diflFerent surface ornamentation 
and the great difference in the ridges that cross the radial plates, 
varietal characters may exist The plates on the superior lateral 
sides of the second interradials are proportionally smaller in 
D, omatus than in Z>. ornatus var. asperatus and other minor 
difiFerences might be pointed out, but they do not seem to us to 
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oonstitnte specific differences, though the two forms on cursory 
examination are readily separated. If the arms were preserved 
possibly the two forms could be specifically distinguished. 

DOLATOCBINUS STELLIFER n. sp. 

Plate II, Fig, 10, basal mew; Fig. 11, view of the vault, only part 
of the sutures can be distinguished and the ornamenta- 
tion is not preserved; Fig, 12, internal view of 
the calyx showing the ba^al plates and 
part of the first primary radials. 

Calyx low, basin shaped, three time as wide as high, deeply 
and broadly concave below, the concavity extending to the middle 
of the first interradials; columnar cavity deep; radial ridges quite 
small. Surface of all the plates deeply, closely and radiately 
sculptured. 

Basal plates extending in a cylindrical form up as high as the 
top of the calyx and completely hidden externally by the column, 
which fills the cylindrical area. The column is round and pierced 
with a cinque-foil canal. First primary radials longer than wide 
and together forming a fuuDcl-shaped columnar cavity, ornamented 
near the top with two raised lines, forming a pentagon, with a 
furrow between them. Second primary radials a little wider than 
high, quadrangular, gradually expanding upward, and each orna- 
mented with a small, sharp radial ridge that rises at an angle 
of the pentagonal ornamentation, on the first radial, and, crossing 
the second and third radial bifurcates at the superior angle of the 
third radial, from which point a broken ridge crosses each second- 
ary radial series to the free arms. On each side of the radial 
ridges the plates are closely, deeply and radiately sculptured. Third 
primary radials shorter than the second, pentagonal, expanding up- 
ward to the lateral angles and supporting on each upper sloping 
side a secondary radial series. 

There are four secondary radials in each of nine series, and they 
become smaller toward the arms, which commence, at the arm 
openings, with a double series of interlocking plates. They are 
radiately sculptured from a more or less well defined central node. 
One secondary radial series in our specimen consists of a single pen- 
tagonal plate which bears upon each of the upper sloping sides a 
tertiary radial series having three plates before reaching the double 
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series of interlocking plates, at the base of the arms. There are, 
therefore, eleven arms composed at their bases of a double series 
of interlocking plates. 

The first inter riadials are the larger plates of the body and have 
pine sides. They are deeply stellate in their ornamentation. The 
second interradials are more than twice as wide as high and &^^ 
parently heptap;ona1 as the two superior sloping sides of eaqh ap^.-^ 
pear to bear four small plates that separate the second and third' 
secondary radials. These plates are followed by two plates that 
separate the fourth secondary radials, and upon the superior lateral 
sides of these plates there is a single small plate, on the side of 
the arm base, that appears to properly belong to the calyx. There : 
are, therefore, ten regular interradials if the last two small plf^^ies. 
above mentioned are to be regarded as interradials. The sutuii^p^^ 
between the intersecondary radials cannot be distinguished in, opr-; 
specimen, but, from the ornamentation, it is inferred there is onev 
small plate in the first series and two in the second. No azygous 
area has been determined. : 

The vault is moderately and evenly convex, with very slightly ^ 
concave interradial spaces and a small, long subcentral proboscis^ 
It is covered with rather large polygonal plates, the ornamentation 
of which is destroyed in our specimens. The plates in the inter- - 
radial areas are elongated and arranged in fan-like order. A hor-i- 
izontal furrow crosses the top of each of the last plates in the 
calyx, except the minute ones abutting the arm bases, and pene-- 
trates. the vault at the suture between the plates of the interradials 
and intersecondary radial areas. Our specimens disclose four, 
of these horizontal elongated passages in each interradial area and^> 
two in each secondary interradial area. . . 

A glance at the vault of this species will at once distinguish it 
from D, omaUis, D, omatus var. asperatus and all other de-. 
scribed species. Beside it is remarkable for the comparatively low 
calyx, broad and deep basal concavity and dense stellate sculptnr-i 
ing of the surface. ^ v 

Found in the Hamilton Group, at Louisville, Ky., and at Char- 
leston, Indiana, and now in the collection of Wm. V. E» Gurley. ,j 



Digitized by 



Google 



22 

DOLATOORINUS BULBAOEUS n. Bp. 

Plate II, Fig. 13, basal view; Fig. 14, summit view; Fig. 15, side 

view. 

Calyx and vault together bulbous. Calyx pentagonal from base 
to the arms, somewhat bowl- shaped, most expanded in the middle 
part, slightly constricted below the arms; columnar cayity deep. 
Surface marked by strong radial ridges, and a prominent node in 
the central part ol each first interradial from which radiating ridges 
extend to the adjoining plates. 

Basal plates almost hidden by the column though extending a 
little beyond it. First j)rimary radials about as long as wide and 
al^ruptly bent in the middle, the lower part forming part of the 
funnel-shaped columnar cavity andthe upper end curving as abruptly 
upward. In the center of each there is a prominent node, from 
which the radial ridges arise, and which are connected by straight 
ridges, from one to the other, that form the pentagonal outline of 
the base, and on which the calyx will rest, if placed on a level 
surface. Second radials quadrangular, very little wider than high 
and sides nearly or quite parallel. Third primary radials about 
twice as^ wide as high, expanding from below to the lateral angles* 
pentagonal and supporting upon each of the superior sides two 
short, secondary radials. 

The first secondary radial is much larger and wider than the 
second aiid abuts one side against a truncated comer of a first in- 
terradial and another against the secondary interradial. The sec- 
ond secondary radials abut against each other, are rounded extern- 
ally and assume the form of the arms. The arms in each radial 
series are thus arranged close together, and the arm openings are 
directed upward. There are only ten arms, and they consist, as 
we infer from the commencement, of a single series of plates. 

The first interradials are the larger plates of the body and have 
nine sides. They are convex centrally and have a prominent cen- 
tral node from which ridges radiate to adjoining plates. The sec- 
ond interradials are about half as large as the first, bear a central 
tubercle, are heptagonal, abut laterally upon the first secondary 
radials, and a small plate that separates the first and secondary 
radials from the plates of the vault and forms part of the base of 
the arms, and the two superior sides abut two interradial plates 
belonging to the vault. 
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The vault is quite convex, depressed in the interradial areas and 
bears a subcentral proboscis. It is covered with only a few large, 
polygonal plates, the surface ornamentation of which is not pre- 
served in either of four specimens examined. There are no pores 
or passages that penetrate the vault between the arms and there 
does not seem to be any azygous side. 

The general form of this species will readily distinguish it from 
all others that have been described, but it will be noticed that the 
number and arrangement of the plates of the calyx is the same 
as in Z). omaius even to the abutting of the second interradials 
upon the two vault plates, without pores or passages between the 
arms, though otherwise the vaults are quite different 

Found in the Hamilton Group, at Charleston, Indiana, and now 
in the collection of Wm. F. E. Gurley. 



DOLATOOBINUS VENU8TUS, U. sp. 

Plate II, Fig. 16, basal view; Fig. 17, side view; Fig. 18, sum- 

mii view. 

Calyx hemispherical, surface ornamented with radiating ridges 
and nodes; radial ridges sharp, prominent and interrupted at the 
sutures. Column large. 

Basal plates almost covered by the column. First primary radials 
wider than long and not extending into the columnar cavity. 
Second primary radials a little wider than high, quadrangular, 
sides nearly parallel. Third primary radials a little shorter than 
the second, pentagonal, expanding to the lateral angles and except 
two, supporting upon each of the upper sloping sides a single sec- 
ondary radial; two of them bear four secondary radials each. 

Eight of the secondary radials bear upon each upper sloping 
side three tertiary radials; they grow gradually smaller, and the 
last ones are followed by cuneiform plates that belong to the arms. 
There are, therefore, eighteen arms in this species, four in each 
of three radial series and three in each of the other two series. 
The arms are composed of a single series of cuneiform plates. 

The first interradials are the larger plates of the body and have 
nine sides. The second interradials are less than half as large as 
the first and they are each followed by three plates, a small one 
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'on each side at the base of the arms and a large one that unites 
with two plates in the interradial depression on the vault. There 
seem to be no intersecondary radials. There is no azygous area. 

The vault is only slightly convex and moderately depressed in 
the interradial areas. It bears a long subcental proboscis. It is 
covered with large polygonal plates that are densely covered with 
tubercles and short spines. The tubercles are not shown in the 
illustrations because there are from twenty to fifty on each plate. 
The two interradial plates in each area that abut upon the last 
interradial in the calyx are elongated, and the larger plates of the 
vauli There are no pores or passages that penetrate the vault 
between the arms. 

The hemispherical form and peculiar surface ornamentation dis- 
tinguish this species. Beside, the number of arms is different 
from all related species. The number of plates and general order 
of their arrangement in the calyx, however, are like those in D, 
omatus and D. buJbaceus, notwithstanding the wide variation in 
the forms of the three species. 

Found in the Hamilton Group, at Charleston, Indiana, and. now 
in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS AUREATUS n. Sp. 

Plate III, Fig. i, bdsal view; Fig, 2, side view; Fig, 3, summit 

view. 

Calyx hemispherical Surface ornamented with radiating ridges, 
usually broken, and nodes; radial ridges sharp and more or less 
interrupted at the sutures. The sculpturing is more dense than 
shown in the illustrations. Column round. 

Basal plates display a pentagonal rim around the column, where 
it enters the concavity formed by the basal plates. First primary 
radials wider than long and abut upon the basal plates without 
entering the columnar cavity. Second primary radials about twice 
as wide as long, quadrangular, sides nearly parallel. Third pri- 
mary radials about half as long as wide, pentagonal, expanding to 
the lateral angles, and except three, supporting upon each of the 
upper sloping sides a single secondary radial; three of them bear 
three secondary radials each. 

Seven of the secondary radials bear upon each upper sloping 
side two tertiary radials, the last one of which is followed by the 
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cuneiform plates that belong to the arms. There are, therefore, 
seventeen arms in this species, four in each of two radial series 
and three in each of the other three series. The arms appear to 
be composed of a single series of cuneiform plates. 

The first interradials are the larger plates of the body and have 
nine sides. The second regular interradials are about half as 
large as the first and they are each followed by three plates, a 
small one on each side at the base of the arms and a large one 
that unites with two large plates in the interradial depression on 
the vault. . There are no intersecondary radials. There is, how- 
ever, a distinct azygous area shown in our specimen on the side 
nearest the proboscis. The first and second interradials are like 
those in the other areas, but the second plate is followed by four 
or five plates (the sutures are not all distinct), that separate the 
arms, one-fourth more than they are separated in the other areas, 
and these unite with three or more plates of the vault, instead of 
with two as in the other areas. 

The vault is moderately convex and depressed in the interradial 
areas. It bears a long subcentral proboscis on the azygous side. 
It is covered with large polygonal plates that are densely covered 
with tubercles. The two interradial plates, in each regular area, 
that abut upon the last interradial in the calyx, are elongated and 
the larger plates of the vault. There are no pores or passages 
that penetrate the vault between the arms. 

This species most resembles D. venustus, from which it is dis- 
tinguished by having seventeen instead of eighteen arms, and by 
having an azygous area. The surface ornamentation, too, is differ- 
ent, but on that ground alone we would not be justified in found- 
ing a new species in this genus, for we are satisfied the sculptur- 
ing is not uniform on specimens belon^ng to the same species. 

Found in the Hamilton Group, at Charleston, Indiana, and now 
in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS APPBOXIMATUS, n. sp. 

Plate III, Fig, 4, basal view; Fig. 5, summit view; Fig. 6, side 
view, showing the three armed radial series. 

Calyx bowl-shaped; truncated below; slightly constricted below 
the arm bases; pentagonal, funnel shaped columnar pit, bounded 
externally by a raised ridge running from a central tubercle on 
-4 G. 
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each first radial to a central tubercle on the adjacent first radials; 
column round, perforation small, oinque-foiL Surface ornamented 
by rather strong radial ridges commencing at the central node on 
the first primary radials and extending to the arms, and by radi- 
ating ridges from a central node on each plate. 

Basal plates sunken and so nearly covered by the column as not 
to be visible externally. First primary radials about ad long as 
wide, one-half the length being in the columnar cavity. Second 
radials, quadrangular, wider than long, flattened and bearing a 
prominent central node. Third radials, pentagonal, expanding to 
the lateral angles, wider than high, four of them bearing upon 
each upper sloping side four secondary radials and the other one 
bearing upon one upper sloping side four secondary radials and 
upon the other a single secondary radial which bears upon each 
of the upper sloping sides three tertiary radials. Four of the 
radial series thus bear two arms each and the other bears three 
arms, making eleven arms in this species. From the arm bases it 
might be inferred that the arms are composed of a double series 
of interlocking plates, as there are two plates at the base instead 
of one, but two furrows are not seen to enter the vault 

First interradials the larger plates of the calyx and have nine 
sides. Second interradials less than half as large as the first, 
hexagonal, and support three small plates in the third range, 
which are followed by three smaller plates that separate the arm 
bases and unite with the plates of the vault Intersecondary radi- 
als two, separating the arm bases aud uniting with the plates of 
the vault No azygous side. 

Vault moderately convex, with a subcentral proboscis and com- 
posed of convex polygonal plates. Those in the interradial areas 
are elongated and disposed in a fan-like arrangement Four pores 
or passages enter the vault in each interradial area, and two in 
each intersecondary area; they are continued by a shallow furrow 
across the top of the last range of interradials. 

This species is more nearly related to D. lacus than to any other 
that has been described. It is distinguished, however, by having 
eleven arms instead of ten, which, alone, we regard as of specific 
importance. It is further distinguished by having one more sec- 
ondaiy radial and one more interradial in the third range, which 
we think is of specific importance, especially as our specimen is 
much smaller than any specimen of D. lactis we have seen. The 
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difference in size and in sarface ornamentation we do not ^regard 
as of importance, especially where, as in this case, the two species 
have the same general form and withoat careful examination 
might be taken one for the other. A basal view of the two species 
is alike. 

Found in the Hamilton Group, at Louisville, Ky., and now in 
the collection of Wm. F. E. Gurley. 

DOLATOCBINUS LINEOLATUS, n. sp. 

Plate Illy Fig. 7, basal view; Fig, 8, side view; Fig. 9, summit 

vieWf the small plates near the arm openings 

are not distinguished. 

Calyx hemispherical, very slightly constricted below the arm 
bases, which protrude nearly horizontally. Surface ornamented 
with fine radiating lines, in fascicles of three, that run from a 
sharp prominent nod'^, in the center of each principal plate, to 
the central node in each adjacent plate. Badial ridges small, 
sharp, continuous over the sutures and bearing a sharp node at 
the center of each plate. Column round, rather small. 

Basal plates almost covered by the column. First primary radi- 
als a little wider than long and not extending into the columnar 
cavity. Second primary radials about twice as wide as long, quad- 
rangular, sides nearly parallel. Third primary radials longer and 
wider than the second; about twice. as wide as long; expanding to 
the lateral angles, pentagonal and bearing upon the upper sloping 
sides the secondary radials. One of them bears upon each upper 
sloping side three secondary radials and each of the other four 
bear upon one upper sloping side three secondary radials and 
upon the other one a single pentagonal secondary radial that bears 
upon each upper sloping side two tertiary radials. There are, 
therefore, three arms to each of four radial series and two arms 
to the other one, making fourteen arms in all. The arm bases 
project nearly horizontally. The arms are composed of a single 
series of cuneiform plates. 

The first interradials are the larger plates of the body and have 
nine sides. The second interradials are more than half as large 
as the first and reach to the summit of the calyx. This plate in 
the second range is followed by three plates, the central one is 
the larger and unites with two plates on the vault and the lateral 
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ones form part of the arm bases. There are no iutersecondary 
radials. There is no azygous area. 

The vault is quite convex and much depressed in the interradial 
areas, which is made more conspicuous by the prominence of the 
ambulacral areas, at the base of the arms. There is a long sub- 
central proboscis. The vault is covered with large polygonal 
plates; the smaller plates over the arm furrows near the openings 
in the vault are not shown in the illustrations, because the sutures 
are not distinct in our specimens. It is rare that they are cor- 
rectly exhibited in illustrations of other species, for the same 
reason. The plates are covered with tubercles, those near the 
base of the proboscis being somewhat spinous. The two inter- 
radial plates, in each area, that abut upon the three plates in the 
third range of interradials belonging to the calyx, are elongated 
and the larger plates of the vault. There are no pores or passages 
that penetrate the vault between the arms. 

This species is distinguished by its general form, surface ornamen- 
tation and by having fourteen arms. It is probably as nearly related 
to D. venusius as to any other species. 

Found in the Hamilton Group, at Charleston, Indiana, and now 
in the collection of Wm. F. E. Gurley. 

DOLATOORINUB GBEENEI, n. sp. 

Plate Illt Fig. 10, basal view; Fig. 11, side view; Fig. 12, 

summit view. 

Calyx hemispherical, very slightly constricted below the arm 
bases. Surface sculptured in a variety of ways; there are promi- 
nent nodes in the central part of the larger plates from which 
there are radiating ridges and there are shorter radiating ridges 
that do not arise from the central nodes, beside scattering tuber- 
cles. The radiating ridges are interrupted at the sutures and 
ventricose in the middle part of the plates with a node at the 
center of each. Column round, medium size. 

Basal plates expose a pentagonal rim around the column. First 
primary radials wider than long and of unequal size, two of them, 
on the azygous side, being much larger than the others, as shown 
in the upper part of Figure 10. Second primary radials only 
slightly wider than long, quadrangular, sides nearly parallel. Third 



Digitized by 



Google 



29 

primary radials, aboat the same length as the second, expand to 
the lateral angles, and bear upon each upper sloping side, except 
one, a single secondary radial. Upon one side of the radial series 
opposite the azygous side there are three secondary radials, the 
last one of which bears a cuneiform arm plate. The first second- 
ary radials are large and bear upon each upper sloping side two 
tertiary radials. There are, therefore, four arms to each of four 
radial series and three anrs in the radial series opposite the azy- 
gous area, making nineteen arms in this species. The arm bases 
are not large and the arms appear to be composed of a single 
series of cuneiform plates. 

The first interradials are the larger plates of the body and have 
nine sides, in three of the areas; but, in the other two areas, there 
are two interradial plates in the first range and together they are 
much larger than the single first interradials. The two interradials 
in the first range in the two areas may be seen to abut upon the 
two large first primary radials in Figure 10, one plate extending 
below the other and one of them may be seen on the left of Fig- 
ure 11. We cannot say that the two large first primary radials, 
followed laterally by two plates, in the first range of interradials, 
represent an abnormal development We have only one specimen. 
The two first primary radials are substantially alike and the two 
peculiar interradial areas are substantially alike. If they are ab- 
normal there is regularity about them, and they are each separated 
by a four-armed radial series from the three-armed series. There 
is only one plate in the second range, in three of the areas, and 
two in the other two areas. In the third range there are three 
plates, the central one is the larger and unites with two plates on 
the vault and the lateral ones form part of the arm bases. There 
are no intersecondary radials. There is an azygoos side if we 
would embrace within it two radial series and three interradial 
areas, but there cannot be said to be a single azygous area as that 
term is applied in the description of crinoids. 

The vault is only slightly convex but rather strongly depressed 
in the interradial areas between the arm bases. There is a small 
subcentral proboscis. The vault is covered with rather large 
polygonal plates, the two, in the interradial areas that abut upon 
the plates in the third range of the interradials, are elongated and 
the larger plates of the vault. All the plates bear tubercles and 
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a few of thetn bear a central spine each that is surrounded with 

tubercles. There are no pores or passages that penetrate the 

vault between the arms. 

This species is distinguished by its wide calyx, low vault, pecu- 
liar form, surface ornamentation and number of arms. 

Found in the Hamilton Group, at Louisville, Ky., by G. K. 
Greene, in whose honor the specific name is proposed, and now 
in the collection of S. A. Miller. 

Hemarhs. — We have described and illustrated fourteen species 
of Dolatocrinus, being all that are now known from Ohio, Indi- 
nna and Kentucky. Eleven of these are new to science, one of the 
others has never before been figured, and the other two are illus- 
trated and redescribed for the purpose of showing characters not 
heretofore known. We call attention to the fact that no one has 
discovered an azygous opening in any of the species, and this im- 
portant character or part of the ordinary structure of crinoids may 
fairly be said not to exist in this genus. D, magnificus and D. 
aureaius have each an azygous side to the calyx and vault and 
Z). greenei has two azygous areas in the calyx, while none of the 
other species have an azygous side or azygous area. 

D. grqndis, D. Incus, D. marshi, D. atellifer and D. approxi- 
mo^us have orifices entering the body through the vault, between 
the arms, an important structure having no existence in D. magnif" 
icuSy D. ornatus, D. ornntus var. asperatus, D. bulbaceus, D. 
venttsiuSj D. aureaius, D, lineolatus or D. greenei, and whether 
or not the character belongs to D. spinosus is not determined. 
These orifices, though conspicuous in the species to which they 
belong, have not, so far as we are advised, been heretofore men- 
tioned, and it would seem, therefore, appropriate for us to state 
more fully the structure and appearance and the possible or proba- 
ble physiological functions with which they were connected. 

We regard them as excurrent orifices for the reason that they 
cross the plates of the calyx at the summit by a furrow and en- 
ter the vault horizontally, which is inconsistent with any other 
hypothesis. What flowed through the orifices flowed through the 
channels across Ibe thickness of the plates of the calyx, for we 
cannot conceive of any other utility or purpose of the furrows. 
Nothing could have flowed through the furrows and entered the 
orifices for the purpose of gaining access to the interior of the 
body, for there was no means of propelling anything in that direc- 
tion. Endosmosis would not take place in that way. 



Digitized by 



Google 



31 

Tbey may have been used as conduits for the waste material 
that entered through the ambalacral farrows, or for the discharge 
of surplus water, but whatever their purpose they must have been 
used in the performance of some important physiological function. 
There would seem to* be no doubt of that fact This conclusion 
leads us to ask why, if they were so important to the species pos- 
sessing them, did the greater number of species in the genus ex- 
ist without them? The question is unanswered and at present un- 
answerable, because the physiological functions performed, at the 
seat of life, which is supposed to have been near the central part 
and on a level with the top of the calyx, in this genus of piUaeo- 
zoic crinoids, are not known. The orifices are elongated extercally 
and in their passage through the vault, because they are directed 
horizontally through the convex vault, and the elongation, there- 
fore, depends upon the convexity of the vault in the different spe- 
cies. 

CBINOID BASES. 

Plate III, Fig. 13, superior side of an eroded base; Fig. 14, in- 
ferior side of same. 

Crinoid bases are as full of pores as sponges and, when silici- 
fied, tbey may be cleaned with acid and made to expose the pores 
as shown in the illustrations. Weathered specimens, when not 
silicified, expose the pores, and a broken fragment will expose 
them also. Unaltered and finely preserved specimens do not expose 
the pores externally. The column is inserted in an obconoidal 
cavity in the base and the pores radiate from this cavity in all di- 
rections to the farthest extremities of the base. They are rarely 
larger than an ordinary sewing needle, and generally less in size, 
but so numerous that the interspaces have a diameter but little 
more than the diameter of the pores. The radiating pores are 
more or less sinuous and accommodated to the irregularities of 
the base. 

These pores, as we suppose, were connected with the columnar 
canal and through them the material passed that formed the base. 
The histogenesis of the base may be compared with the formation 
and development of the bones of an animal. The mucous or fluid 
substance, that contained the material for the base, passed through 
the columnar canal into the pores of the base and was deposited 
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in a softer state than it afterward assamed. In this way the base 
increased in size with the growth of the aoimal, and was made to 
fill the ineqaalitiea of the sarEace, to which it attached, and to 
extend over the border so as to form hooks or anchors of sup- 
port. The nutrition for the formation of the organic structure of 
the base was furnished in the same manner that it was supplied 
for all other parts of the skeleton of a criuoid. The pores of the 
base were channels for nutrition and were appropriated exclusively 
to the construction and support of it. 

The plates of a crinoid column were enlarged with the growth 
of the animal, as bones and shells are increased io size; but new 
plates seem to have originated exclusively at the lower end, or 
within the obconoidal cavity, in the base, at the end of the col- 
umn; none appear to have been intercalated between older plates 
and none were added at the superior end of the column. The 
columnar canal was, therefore, a chaanel for nutrition, and noth- 
ing passed into it except the digested and reparatory juices for 
the columnar cords or tendons and the skeletal plates and base. 

The base illustrated is from the Hamilton Group, at Louisville, 
Ky., but it does not diflfer in organic texture or structure from 
bases found in other groups of rocks. 
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Family ICHTHYOCRINIDAE. 

lecanoobinus oswegoensis n. sp. 

Plate III, Fig. 15, view on the right of the ray on the azygous 
side; Fig. 16, azygous side; Fig. 17, view of the ray be- 
iween the azygous area and the area shown in 
Fig. 15, and which bears four pri- 
mary radials. 

Species small, snbelliptical in general outline. Oalyx obconoidal, 
bulged on the right of the azygous area, truncated for a small, 
round column, which is composed of thin plates, exposing the ser- 
rated edges for the union of the plates, and having a very small col- 
umnar canal. Plates of the calyx slightly convex and covered with 
granules; sutures distinct 

The three basals form a low pentagonal cup, about twice the 
diameter of the column. The subradials are of unequal size, the 
one below the azygous area is the larger and has seven sides, two 
of the others are hexagonal and two pentagonal There are four 
primary radials in the series on the right of the azygous area and 
three in each of the other series. The first primary radials are 
unequal in size, the one on the right of the azygous area being 
the smaller and having only five sides, the others are hexagonal 
or heptagonal, depending upon whether they are truncated upon 
one or both superior lateral angles by the first interradials. The 
second primary radials are short and wide and of very unequal 
size, the one on the right of the azygous area is the larger and is 
hexagonal, the others are subquadrangular, but when a superior 
lateral angle is truncated by a second interradial they become pen- 
tagonal. Four of the third primary radials are short, wide, pen- 
tagonal and bear upon the upper sloping sides the secondary radi- 
als or free arms; the other third primary radial is shoit, wide, 
subquadrangular though slightly truncated at the superior lateral 
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angle on the azygous side, so as to make it pentagonal; and it is 
then followed by a fonrth primary radial which is pentagonal and 
axillary, and bears upon the upper sloping side the secondary radi- 
als or free arms. The arms preserved in our specimen have three 
short, secondary radials, in each, the last one of which is pentag- 
onal and supports, on each upper sloping side, a third series of 
plates. 

There7are two small regular interradials in each area, one above 
the other; the first one separates the second and third primary 
radials, in each series, in some of the areas, it truncates the su- 
perior angles of the first primary radials, in others it does not ex- 
tend so low. The first azygous plate is rather larger than the first 
primary radial on the right and has eight sides; it truncates a sub- 
radial, abuts upon three primary radials on the right, though the 
third one truncates the angle only slightly, two on the left, and 
is followed by two plates on the superior side, the one on the left 
being quite small. The larger plate in the second range is suc- 
ceeded by a small plate on the right, which is all that is preserved 
in our specimen, but the facet for another plate in the middle part 
is well preserved. The azygous area, therefore, has five or more 
plates. 

This species is readily distinguished from all others by the gen- 
eral form, regular interradial plates, azygous iuterradials and series 
of four primary radials in one of the rays. It is wholly unneces- 
sary to compare it with any of them, though it clearly belongs to 
this genus. 

Found in the Niagara Group, at Oswego, Illinois, and now in 
the collection of Wm. F. E. Gurley. 
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Family ACTINOCRINIDAE. 

megistocrinus expan8u8 d. sp. 

Plate III, Fig. 18, basal view of a large specimen; Fig. 19, sum- 
mit view of the same; Fig, 20, side view of the same; 
Fig. 21, basal view of a small specimen 
showing the commencement of 
the horizontal arms. 

Calyx very shallow; broadly basin-shaped; from three to five 
times as wide as high; columnar cavity, evenly concave, commenc- 
ing from about the middle of the second radials, the superior part 
of which curve upward; the calyx continues to expand from the 
second radials to the arms, expanding more rapidly as the arms 
are approached. The arms are directed horizontally. The column 
is round and of medium size. The vault is one-half higher than 
the calyx and has twice the capacity. 

The basal plates have an hexagonal outline, about one-half wider 
than the diameter of the column. The first primary radials abut- 
ting on a single basal plate are hexagonal, those abutting on two 
basals are heptagonal. The second primary radials are a little 
larger than the first and hexagonal. The third primary radials 
are about the size of the first, pentagonal, and support upon each 
upper sloping side secondary radials. 

The external surfaces of all the plates covering the three speci- 
mens at hand, one of them being intermediate in size between the 
two illustrated, are more or less eroded or disintegrated. The 
best preserved plates are beveled at the sutures, and it is, there- 
fore, believed that specimens having a well preserved external sur- 
face will show distinctly the outlines of all the plates. In our 
specimens the sutures of the secondary and tertiary radials and 
those of the vault ar^ generally obscure; some of them are^ how- 
ever, distinct. This is the reason the illustrations are not made 
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to show all the plates, and, for the same reason, there is a little 
donbt about the number and shape of some of the plates just 
below the top of the calyx. 

The first secondary radials are nearly as large as the third pri- 
mary radiala In one of the lateral rays on each side there are no 
tertiary radials. In each of these two rays the second secondary 
radials are somewhat smaller than the first and extend to the 
lower part of the commencement of the enlargement for the arms. 
There are three or foar more plates in each series, forming the 
base of the arms, before the arms become free. This gives us five 
or six secondary radials in each series, and two arms to each of 
theise rays. In the other three rays there is only a single sec- 
ondary radial in each. It is pentagonal and supports upon each 
of the upper sloping sides tertiary radials. There are four or five 
tertiary radials in each series, the last three or four of which form 
the base of the arms before they become free. The last two or 
three plates in each of the radial series are more or less cunei- 
form before the arms become free. There are, therefore, four 
arms to each of three rays and two arms to each of the other two 
rays, making in all sixteen arms to this species. The arms are 
composed of a single series of cuneiform plates. 

In the interradial areas there is one hexagonal plate separating 
the second primary radials, and two plates in the second range sep- 
arating the third primary radials, each of which is about the size of 
the primary radials. There are three plates in the third range, three 
in the fourth and three in the fifth; the last form a sharp ridge 
between the arm bases, which rises above the vault plates, that 
abut against it In the intersecondary areas there is one plate in 
the first range and two in the second; the latter form a sharp 
ridge between the arm bases, which rises above the vault plates 
that abut against it First azygous plate in line with the first 
primary radials and of the same size; it is followed by three plates 
of the same size as the first radials. Above these the area and 
arrangement of the plates is very much like the regular areas, 
with about one more plate in each range. 

The vault bears a large central plate with a big conical spine. 
There is also a spinous plate over the junction of the ambulacra! 
farrows in each series, making six spinous plates on the vault 
The plates that cover the vault are polygonal and of very unequal 
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size. There is an orifice on the azygons side of the central spine. 
The ambnlacral areas are raised into rounded ridges and the in- 
terradial areas are depressed between the arms. The surface of the 
plates, in our specimens, is destroyed and the larger number of 
the sutures are not discernable. 

This species is distinguished, by its general form, from all others. 
The broad shallow calyx, high convex vault, and horizontal arms 
will alone distinguish it. The number and arrangement of the 
arms is also a distinguishing feature as well as the surface of the 
plates, for most species from rocks of the same geological age, 
have highly convex or subspinous plates in the calyx. 

Found in the Hamilton Group, at Louisville, Ky., and now in 
the collections of the authors. 

AN INTERESTING LETTER. 

There is a letter, on file in the State Museum of Natural His- 
tory of Illinois, belonging to the Geological Department, from 
Charles Wachsmuth, dated, at Burlington, Iowa, August 9, 1892, 
containing the following paragraph: 

"I have described the Eucalypiocrinus lindahli and have sent 
the description, together with that of some other new species from 
the Niagara Group to the American Geologist for early publication, 
to secure priority, as I am aware that S. A. Miller will be out 
this fall, on some of the same species. This, of course, is confi-' 
dential, for I do not want Miller to know ii" 

There was no more sympathizing place, for the publication of 
such material, than the American Geologist, a journal that never 
aspires to a higher level in scientific matters. 
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PLATE I. 



DOLATOCBINU8 MAONIFICUS, n. Bp 5 

Fig. 1. Basal view of a calyx somewhat injured near middle part. 

Pig. 2. Vault, a part being broken away. 

Fig. 3. Lateral view of calyx, showing six-armed ray and height of vault. 

DoLATOcKiNus 8PIN0BUS, n. sp 8 

Fig. 4. Basal view of a ealyx. 

Fig. 5. Lateral view of calyx showing some of the spines on the plates of the vaolt. 

I 

DoLATOCRiNUs LACUS, Lyon : » 

Fig. 6. Lateral view of a calyx. 
Fig. 7. Basal view. 

DOLATOCRINUS MAUSHI, LyOB U 

Fig. 8. Basal view of a calyx. 
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PLATE n. 



Paob. 

DOLATOCRINUB OBANDU, n. Sp 14 

Fig. 1. Basal view of a calyx. 

Fig. 2. Vaalt, somewhat broken away near the center. 

Fig. 8. Lateral view of calyx. 

DOLATOCBUrUS ORMATUS TAR. ASPBRATU8, tt. VOT 16 

Fig. 4. Basal view of a calyx. 

Fig. 5. Vault. 

Fig. 6. Lateral view of calyx. 



DoLATOOBiifus oBifATUSf Meek 4 18 

Fig. 7. Basal view of a calyx. 

Fig. 8. Vaalt. 

Fie. 9. Lateral view of calyx. 

DOLATOOBlNnS STBLLIFBR, n. Sp 2H 

Fig. 10. Basal view of a calyx. 

Fig. 11. Vault. 

Fig. 12. Lateral view of a fragmentary calyx, showing interior of basals. 



DOLAIOCRINUS BULBAOSUS, n. 8p '. 23 

Fig. IS. Basal view of a calyx. 

Pig. 14. Vaalt. 

Fig. 15. Lateral view of calyx. 

DOLATOCRINUS VBNUSTUS, n. Sp 28 

Fig. 16. Basal view of a calyx. 
Fig. 17. Lateral view of calyx. 
Pig. 18. Vault. 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



Ill J'! / .1'' 






ij 'h' J.; > ' . 



Digitized by 



Google 



PLATE in. 



PAOS. 
DOLATOOBINUS AUBBATUS, D. Sp * M 

Fig. 1. Basal rlew of a calyx. 
Fig. 2. Lateral view of calyx. 
Fig. 8. Vault. 

DOLATOCBINUS APPBOXIMATUS, H. Sp 25 

Fig. 4.* Basal rlew of a calyx. 

Fig. 6. Vault. 

Fig. 6. Lateral view of calyx. 

DOLATOCKINUB LIlfBOLATUa, H. »p 27 

Fig. 7. Basal view of a calyx. 
Fig, 8. Lateral view of calyx. 
Fig. 9. Vault. 

DOLATOOBINUS GBBBNBI, B. 8p flB 

Fig. 10. Basal view of a calyx. 

Fig. 11. Lateral view of calyx. * 

Fig. 12. Vault. 

Cbihoidbasb 31 

Fig. IS. Superior side of an eroded base. 
Fig. 14. Inferior side of same. 

Lbcanoobinus 08WKOOBN81S, n. sp 88 

Fig. 16. Lateral view showing area on right of the ray on azygoas aide. 

Fig. 16. Azygons side view. 

Fig. 17. View of the ray between the axygous area and the area shown in Fis. 15. 

Mboistoorinus EXPAN8US, u. sp 86 

Fig. 18. Basal view of a calyx. 

Fig. 19. Vault. 

Fig. 30. Lateral view. 

Fig. 21. Basal view of a smaller specimen, showing the commencement of the horlxontal 
arms. 
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NEW GENERA AND SPECIES OF ECHINODERMATA, 

BY S. A. MILLER AND WM. F. E. GURLEY. 



SUBKINGDOM ECHINODERMATA. 



CLASS CEINOIDEA. 

ORDER CTSTOIDEA. 

FAMILY HOLOCYSTID^. 

H0L0CY8TITES GYRINU8, n. sp. 

Plate /, Fig, i, ventral view; Fig, 2, posterior view; Fig. 3, 

summit view. 

This species is large, and if the almost perfect specimen, which 
we liave illustrated, possesses the normal form of complete de- 
velopment, then it became free in the later stages of growth, for 
a scar at the terminal point, indicates an attachment to some 
foreign object in a younger state. The specimen is a little de- 
pressed dorso-ventrally. It is broad and rounded at the summit, 
followed immediately below by a sac-like swelling, from which it 
is continued in an obconoidal form until it terminates in an ob- 
tuse point The fanciful resemblance, in the general outline, to a 
tadpole suggested the specific name. 

Commencing at the base or lower end, there is a solid obconoidal 
piece nearly as long as its greater diameter, which is followed by 
a range of eight unequal, irregular, and more or less elongated 
plates. Two plates are inserted between this range and the next on 
the right part of the ventral side. There are eleven large and elon- 
gated plates in the second range, and three plates are inserted on 
the posterior side, between it and the next range. There are thirteen 
large, irregular and elongated plates in the third range and nine- 
teen plates in the fourth range. The fifth range consists of plates 
more irregular in their order of arrangement and still more 
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variable in size. Above the fifth range the plates are not dis- 
posed in ranges nor in any other defined order, and diflFer so much 
in size and shape, that one can hardly say how many ranges they 
would make if disposed in some order. We would estimate, if 
they were in ranges, there are above the fifth range and below 
the mouth about seven or eight ranges; or between the basal 
piece and the mouth about twelve or thirteen ranges. Our 
specimen is most ventricose on the right side, and there is a base 
of a young cystidean at the lower side of the mouth and another 
immediately below one of the arm bases and some smaller bases 
on other parts of the body. 

Looking at Fig. 3, the mouth may be seen on the upper side 
of the figure, two arm bases on the right and one on the left, 
connected by a Y shaped ambulacral furrow, and in the central 
part, between the mouth and the ambulacral furrow, what has 
been supposed to be the small anal opening. The mouth is on 
the margin of the anterior end and appears to have been sur- 
rounded by six plates, but the cystidean base covers the lower 
side of it, and hence, possibly, there are seven plates. The anal 
(?) opening is small and at the summit of a cone which is on 
the line of two plates. The ambulacral furrow is at the extreme 
summit and connects the three arm bases by following the sutures 
between the plates; the plates are denticulated or united by a 
zigzag line at the bottom of the furrow. Each plate that sup- 
ports an arm is thickened and prominent and the ambulacral 
furrow is continued across this plate to the top of the prominence, 
where the cicatrix shows the place to which the arm was at- 
tached. The arms are not preserved. On each side near the 
bottom of the ambulacral furrow there is a row of pores, but a 
free plate of the same character from the same or a similar 
species, when examined from below, does not show these pores in 
lines, nor can they be distinguished from the other pores that 
penetrate the plate from all sides. The ambulacral furrow, there- 
fore, is not homologous with the ambulacral furrows of either 
crinoids or blastoids. There is no reason to suppose that it was 
a food groove, was covered with minute plates, or was furnished 
with pinnules. It appears as a triangular furrow cut only half 
way through the plates, and where following the suture lines of 
plates, the plates are more firmly joined than elesewhere by the 
denticulated edges, but when it enters upon a plate that bears an 
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arm, the furrow runs up to the base of the arm where it does 
not cut one-fourth of the thickness of the plate, aud where the 
pores upon the sides appear to differ from the other pores that 
penetrate the plate only by being arranged externally in two 
lines. The physiological functions of this furrow are unknown. 

We do not desire to be understood as laying any stress on the 
word arms used above, for so far, no arms, in the true sense, 
have been found in this genus. Instead of that we have had 
ambulacral spines, in some species, and in others no indications 
of spines. In this species there may have been only spines in- 
stead of arms possessing any kind of movement All of the plates 
are poriferous, some much more densely poriferous than others; 
even the basal plate is poriferous. The pores generally penetrate 
the plates in pairs. 

This is a remarkable species, on account of the Y-shaped 
furrow that connects the three arm or spine bases, and it is dis- 
tinguished from all others by its peculiar form, size and the 
plates covering the body. 

Found by J, F. Hammell in the lower part of the Niagara 
Group, in Jefiferson county, Indiana, and now in his collection. 

HOLOCYSTITES 8PLENDENS, n. sp. 

Flate 7, Fig. 7, left anterior view or most ventricose side; Fig. 8, 
right posterior view or least ventricose side; Fig, 9, summit view. 

This species is rather below medium size, balloon shaped or 
somewhat pear>shaped and our specimen is most ventricose on the 
left anterior side. It was sessile and the cicatrix for attachment 
is plainly preserved. The whole body is pustulose and every 
pustule is pierced by a pair of pores. There are also a number 
of large round cavities or hemispherical depressions irregulaily 
distributed over the body, as shown in the illustrations, the pur- 
pose of which is wholly unknown. It has been supposed that 
they are marks of disease, and that the fact that the whole order 
of cystideans, soon after their great abundance in the Niagara 
Group, became extinct, gave color to the supposition, but we have 
no evidence that they are marks of disease. 

Commencing at the lower end, we have, first, a small, round 
piece that attached to some foreign object, but which is papil- 
lose and pierced with pores just as the plates are above. It is 
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followed by a range of eight small plates. There are eight larger 
plates in the second range and eight still larger plates in the 
third range without any intercalated plates. Between the third 
range and what may be called the fourth range there are twelve 
small plates, principally on the ventricose side. There are eigbt 
large plates in the fourth range. Above the fourth range the 
plates are polygonal of variable size and irregularly disposed. If 
they could be thrown into ranges there would be six or seven 
ranges between the fourth range and the mouth. 

The ambulacral orifice is somewhat marginal, but at the sum- 
mit. It is subpentagonal in outline, about twice as wide as long, 
and surrounded with seven plates. There are scars for five spines. 
Two plates separate the ambulacral orifice from the mouth. The 
mouth is hexagonal in outline and located subcentrally, or about 
one-half its diameter anterior to the center, and is lower than the 
ambulacral orifice. A large pustule on the plate adjoining the 
mouth and between it and the ambulacral orifice bears a large 
pore that is called the anal opening. 

The specimen from which this species is described is almost as 
perfect, so far as the outer test is concerned, as it was the day 
the animal died. It is so different from all hitherto described 
that no comparison with any of them is necessary. 

Found by J. F. Hammell, in the Niagara Group, near Madison, 
Indiana, and now in his collection. 

Family ANOMALOCYSTIDiE. 

BELEMNOCY8TITE8, n, gen. 

[Ety. helemnon, dart; Kustis, bladder.] 

Body compressed, moderately convex in the central part on both 
sides, but margin thin ;• outline ovoid. The plates are not disposed 
in ranges or series. A marginal rim of plates that covers an 
equal portion of both the dorsal and ventral sides is a peculiar 
character of this genus. Within this marginal rim there are a 
few large convex plates, on the dorsal side, without any arms or 
apertures. Within the marginal rim, on the ventral side, the 
plates are more numerous and an arm arises in the anterior part, 
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bat the op9niDg3 are uuknowo. Colama comparatively large com- 
posed of thin plates and tapering as in Sleleocystifes, Type B. 
Wetherbyi. 

BELEMN0CY8TITES WETHERBYI, n. sp. 

Plate /, Fig. 4, dorsal side of a specimen with part of the column 

attached; Fig. 5, dorsal side of another specimen with 

column and part of the plates broken off ; Fig. 

6, ventral side of same, part of the plates 

only being distinguishable. 

In 1881 Professor A. G. Wethei*by, in an article entitled "De- 
scriptions of New Fossils from the Lower Silurian and Subcar- 
boniferons Bocks of Kentucky," published in Jour. Cin. Soc. Nat. 
Hist., vol. 4, p. 177, pi. V, figs. 2 and 2a, called attention to a 
"new genus and species" of cystideans, without attempting to give 
it a name or determine its affinities. Fig. 4 is a reproduction of 
his figure 2, which is, evidently, the dorsal side of the specimen. 
He said of it: "The column is round and tapers rapidly. The 
peculiar character of this anomalous fossil is the presence of a 
single arm, originating between two large plates which form the 
apex of the body on the (ventral) side. Seven plates of the arm 
are shown. Near it, npon the left side, as shown in the figure, is 
a small tubercle, evidently formed by valvular plates uow silici- 
fied so as to obscure their arrangement" Our specimen, as shown 
in figures 5 and 6, is just like his, except the lower part is broken 
away, and we have attempted to give a better view of the ventral 
side than is shown in his figure 2a. We have given him the 
honor of the specific name. 

Body compressed, convex on each side, within the marginal rim 
of plates, outline subovoid, truncated at the base for the attach- 
ment of a large column, which is composed of thin plates and 
tapers rapidly. 

There are nine plates in the marginal rim, not including the 
two which abut upon the column. Five on one side and four on 
the other. These plates are large and sutures distinct. Tiie 
sutures are exactly opposite each other on the two sides and are 
plainly shown curving over the margin, which is thin and sharp. 
This peculiar rim of plates incre€tses in thickness on the ventral 
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side toward the central part of the body, which renders it prob- 
able that they are furrowed within so that a transverse ^ section 
would be somewhat V-shaped, though they are depressed on the 
dorsal side. In no part of this rim is there any evidence of 
pectinated "rhombs, pores or arms. 

On the dorsal side of our specimen, there are only five plates 
preserved within the marginal rim, but figure 4 shows there are 
seven plates, two of which abut upon the column. The three su- 
perior plates are subconical. The outer surface is destroyed by 
silicification. 

On the ventral side, there are evidently more plates within the 
marginal rim, but part of them cannot be distinguished, in our 
specimen, because the silicification has obscured the sutures. The 
ventral side is much more convex than the dorsal. The single 
arm to which Wetherby referred arises between plates, within the 
marginal rim of plates, and not from the apex of the body by 
any means. This is shown by his illustration as well as by ours. 
We cannot distinguish the arm plates, in our specimen, but the 
projection seems to be that of an arm. We are not able to dis- 
tinguish any openings, but the tubercle, to which Wetherby re- 
ferred, is on the left of what we have called the column, though 
it is not shown in our illustration, and we are not sure that it 
indicates anything beyond the convexity of the plate. 

Found in the Trenton Group, in Mercer county, Kentucky, and 
now in the collection of Wm. F. E. Gurley. 

Family CAEYOCRINID^. 

CABYOCRINUS ELLIPTICUS, n. sp. 

Plate Ily Fig. 13, anterior side view; Fig, 14, summit view. 

Species below medium size, subelliptical in outline, somewhat 
angular below, but round in the central part. Sharp ridges radi- 
ate from the center of the plates to each a^ngle, except on the 
basal plates, where a sharp ridge runs from each of the two supe- 
rior angles on each plate, to the point of columnar attachment. 
There is a single row of pores on each side of these angular 
ridges, but none elsewhere on the plates. 

The four basal plates are of unequal size and form a cup less 
than Que-tliir'l the length of the body. The strong longitudinal 
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ridges give it an hexagonal outline. The base is rather deeply 
Bxcavated for the insertion of the column. The six plates in the 
second range are of unequal size and the larger ones follow the 
smaller basal plates so that the symmetry of the body is re- 
stored, two are pentagonal, two hexagonal and two heptagonal. 
These plates bear sharp ridges radiating from the center to each 
angle. There are eight plates in the third range of unequal size 
and different in outline. The summit is covered with very convex 
plates. The mouth is near the margin, slightly elevated and sur- 
rounded by four convex plates, one of which is much larger than 
the others. The central plate is heptagonal and surrounded by 
seven plates. There are several smaller plates on the vault There 
are nine arm openings to the vault. ^ 

This species is probably more nearly related to C indianensis 
than to any other described species. It differs, however, in the 
general form and in the absence of the constriction below the 
arms. The third range of plates are not alike in the two species 
and the vaults are different. That species has twenty-one arms 
disposed in clusters; this one has only nine, and they are not in 
clustera The plates of the vault in that species bear pores and 
pustules, while in this the plates are smooth and convex. There 
are pores and pustules between the radiating lines in that species 
and there are none in this. The surface ornamentation will readily 
distinguish the species as well as the general form. 

The specimen illustrated is from the Niagara Group, at Osgood, 
Indiana, and is in the collection of S. A. Miller. Four specimens 
are in the collection of Wm. F. E. Gurley, from the Niagara 
Group, at St. Paul, Indiana, and they seem to differ only in bear- 
ing higher and sharper radiating lines. 

CARYOCBINUS BULBULUS, n. sp. 

Plate II, Fi(j, 15, anterior side view shotoing mouth at the sum-- 

mit and arm openings laterally; Fig. 16, posterior 

view; Fig, 17, summit view; Fig, 

18, basal view of same. 

Body bulbous, or subovoid, subpyramidal from the column to 
the middle of the second range of plates, where, by reason of the 
central protuberances on the plates, it is hexagonal; above this, it 
is less angular, but the mouth is produced above the rest of the 
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summit, which is somewhat flattened behind the mouth. The sur- 
face, as it appears on our two specimens, one of which is unaltered 
limestone and the other siliciiied, is smooth. There are no radiat- 
ing lines or ridges, granules or pustules and there are no pores 
that can be discovered with an ordinary magnifier. 

The four plates, in the first range, form a subhexagonal cup 
about one-third of the length of the body, which has a small 
hemispherictd depression at the bottom for the insertion of a col- 
umn. The six plates in the second range are of unequal size, 
four are hexagonal, one pentagonal and one heptagonal; all are 
longer than wide, except the heptagonal plate, which is fully as 
wide as long. Each plate is subpyramidal externally, that is, pro- 
duced centrally in the form of a node, which gives to the central 
part of the body its hexagonal outline. A cast, however; would 
not, probably, preserve this hexagonal outline and might be per- 
fectly round. 

There are eight plates in the third range of unequal size and 
different in outline. Two hexagonal plates stand nearly upright 
and abut upon the mouth, with their superior angles between the 
mouth and an arm opening on either side. Six of the plates rest 
between the superior lateral sides of the plates of the second range 
and two of them, each, truncate a single plate in the second 
range. The latter two are the smaller plates in the range. All of 
the plates of this range except where truncated by the mouth and 
arm openings abut upon the plates of the vault 

There is a subcentral plate on the vault, but the sutures between 
the plates in our specimens are not distinct, and we are not cer- 
tain, therefore, as to the number of plates surrounding it; appar- 
ently there are only six, but probably there are seven. There are 
only six armholes that are clearly distinguishable on the limestone 
specimen, but there appear to be nine in the silicified specimen. 

This species is widely separated from all hitherto described, but 
there is no doubt about the generic relations. 

Found in the Niagara Group, in Wayne county, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 
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ORDER AGELACRINOIDEA. 
Family HEMICTSTID^. 

AEBI0CY8TITE8, n. gen. 
J^Eiy. aisios, auspicious, coming at a good time; KtisHs, bladder.] 

Body highly convex or hemispherical; free, not parasitic. We 
say free, because the plates preserved in our specimens are con- 
tinued over the margin and part of the truncated side, and the 
arms also curve over the margin before they terminate. The 
truncated side is depressed in our specimens and is not preserved 
so as to ofifer an opportunity for an intelligent description. Plates 
of the interbrachial areas non- imbricating and not coalescing with 
the outer plates of the arms. Arms five, very large, highly con- 
vex, radiating from the center and curving over the margin be- 
fore they terminate. They are composed externally of a double 
series of alternating and interlocking plates; when these plates 
are removed deep gutters are disclosed, which are angular at the 
bottom, and unite in an elliptical hole at the center, which con- 
nects with the visceral cavity below. The ambulacral furrows and 
central orifice are completely covered with the alternating aud in- 
terlocking arm plates. One interbrachial area is larger than the 
others and the anal or ovarian pyramid is situated in it, eccen- 
trically, approaching the margin. 

This genus is readily distinguished from Hemicystites, which is 
a parasitic genus, composed of imbricating plates that coalesce 
with the arms, which are limited by a marginal rim of plates. 
Type AesiocyatUes priscus. 
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AESIOOYSTITES PRISCUS, D. Sp. 

Plate II, Fig. 10, summit view with the outer plates of the arms 
silieified and showing the position of the anal or ovarian 
pyram,ldy Fig. 11, summ^lt view with the arm^ plates 
rem,ovedand disclosing the arm furrows , tlie cen- 
tral orifice and the position of the anal or 
ovarian pyramid; Fig. 12, lateral 
view from, which the external 
plates of the arms have 
been partly removed 
and showing the 
interhrachial 
plates. 

The specimens upon which this genus and species are founded 
are 3ilicified and the sutures between- the plates more or less de- 
stroj^ed. The under side of all of them is broken in or damaged 
so that a full knowledge of it cannot be obtained. 

The general form is he.iiispherical, with truncated margin 
rounded and radial ridges elevated and angular. It is com- 
posed of polygonal and non-imbricating plates, the largest of 
which are in the interhrachial areas. The interhrachial areas are 
distinctly defined on the convex side and the plates curve over 
the inferior margin and on the truncated side without interrup- 
tion. The arms are very large, highly convex, and angular on 
the summit. They radiate from the center in such manner as to 
leave one interradial area larger than the others, with an arm di- 
rectly opposite, and this lengthens the central arm elevation 
toward the two arms upon each side. The arms bend over the 
margin and then gently curve and terminate on the truncated 
side. Externally they consist of a double series of short alter- 
nating and interlocking plates, which cover large, deep and an- 
gular ambulacral furrows. The form of the plates in the bottom 
of the ambulacral furrows is not determined. The central orifice, 
from which the ambulacral furrows radiate, is sub-elliptical in 
outline, being lengthened with the central arm elevation and cov- 
ered externally with the arm plates. The large area above de- 
scribed is the azygons area and the anal or ovarian pyramid and 
orifice is situated in it, eccentrically, near the margin 

This species is founded upon four specimens, in two of which 
the external arm plates are removed, and one of these preserves 
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a large part of the truncated side showing the carving and termi- 
nating ends of the arms. One of the other specimens shows part 
of the interlocking arm plates and the other shows the covering 
of the arm furrows almost complete. Whether there was a gaping 
of the arm plates at the ends of the rays or not is not deter- 
mined, bat it is quite probable that they did, as such is fre- 
quently found to be the case in Hemicystites. 

Found in the Trenton Group, in Mercer county, Kentucky, 
and now in the collection of Wm. F. E. Gurley. 

FAMILY AGELACRINID.E. 

AQELACBINUS LEGBANDEN8IS, n. Sp. 

Plate III, Fig. 13, two specimens, natural size, the smaller one 
not as well presei'ved as the larger one; Fig. 14, same mag- 
nified two diameters. 

The species in this genus seem to vary greatly in size, and we 
have no doubt the two specimens illustrated belong to the same 
species though the smaller one is not so well preserved as the 
larger and may not furnish all the evidence necessary to warrant 
a satisfactory conclusion in this respect. It is also quite probable 
that the larger specimen does not reach the maximum size of the 
species. 

The body is circular and only slightly convex. The outer rim 
is composed of numerous small, squamiform, imbricating plates, 
those upon the outer margin of it are so minute as to be almost 
granular. The plates of the disc within the outer rim are also 
squamiform and imbricating and somewhat larger than any of the 
plates in the outer rim. There are only four arms, three of them 
curve slightly to the right and one to the left The arms are 
slender and each consists of an angular ridge, composed of inter- 
locking plates, and terminates after curving slightly on the inside 
of the outer rim. The central part from which the arms radiate 
is more convex than any other part of the body, but the plates 
are so small that no peculiar structure is discernable. The 
specimens are somewhat injured in the region of the aperture 
and apparently it is not at the center between the sinistral and 
dextral arms, but between that point and the central elevation. 
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This species is about the size of AgeUicrinus blairi but the 
plates are smaller and the body is probably less convex. It is 
the only species yet known from the rocks of the Kinderhook 
Group, and also the only one that bears four arms. 

Found in the Kinderhook Group at LeGrand, Iowa, and now 
in the collection of Wm. F. E. Gurley. 

AGELACRINUS PULASKIENSIS, n. sp. 

Plate III, Fig, 18, a specimen shomvg the ovariou or anal 

pyramid. 

Species large, body circular and with more than the usual con- 
vexity. The outer rim is composed of numerous large squami- 
form plates, that imbricate inwanl from the periphery, those near 
the margin being the smaller, as in all other known species in 
this genus. The plates of the disc within the outer rim and be- 
tween the arms are large and imbricating, though a few of them 
appear to be very slightly imbricating. There are five very long, 
slender, curving arms, forming convex ridges, four of them sinis- 
tral and one dextral. The central part of the arms, so far as 
shown in our specimen, consists of a double row of interlocking 
plates, which are supported by large plates laterally, that rise 
nearly as high as the central plates. The central part from which 
the arms radiate is more convex than any other part of the body 
and is covered with numerous small plates. The ovarian or anal 
aperture is situated about the middle of the largest inter- 
brachial area and surrounded by the dextral and one sinistral 
arm. It is a depressed convex, circular prominence covered with 
twelve cuneiform plates. The surface of the plates is finely 
granular. 

This species has some resemblance to Agelacrinus cincinna- 
tiensis, but the arms are longer, body more convex, ovarian 
aperture larger and covered with more large plates. 

Found in the Kaskaskia Group in Pulaski County, Kentucky', 
and now in collection of Wm. F. E. Gurley. 



Digitized by 



Google 



17 
Family EHODOCRINID^. 

ABOH^OOBINUS PECULIABIS, D. sp. 

Plate Ily Fig, 1, lateral view of a specimen slightly compressed 

latei'ally; Fig. 2, azygous view of same, showing the curved 

radial series with an azygous plate over the first 

radial; Fig. 3, basal view of same. 

Species large. Calyx globose; greatest diameter about the top 
of the second primary radials and Tery slightly exceeding the 
height ; constricted below the arms ; plates convex and free from 
radial ridges; sutures beveled; surface granular. 

Basals small, deep within the calyx and covered by the column. 
Subradials longer than wide and truncated at the superior ends by 
the first interradials. The inferior ends curve abruptly into the 
columnar cavity and are notched so as to give a subpentagonal 
outline to the columnar cavity, which indicates that the column 
(which is unknown) is pentagonal. These plates curve gently up- 
ward so that the calyx will rest below the middle and show half 
the length in a side view. 

Four of the first primary radials are pentagonal, about equal in 
size, and about as wide as high. The other one is hexagonal, has 
unequal sides and is the largest plate in the calyx. It is on the 
left of the azygous area and supports on its upper side an azygous 
plate and upon the left superior lateral side the second primary 
radial, as shown in the illustration. 

Four of the second primary radials are hexagonal, about the 
same size as the four first piimary radials and nearly as high as 
wide. The other one is pentagonal, somewhat smaller and inclined 
so as to present a horizontal upper face for the support of the 
third primary radial, as shown in figure 2. 

Third primary radials very little more than half as large as the 

second, smaller than the adjoining interradials, of about equal size, 

abotit as wide as high, pentagonal, and support on each upper slop. 

ing side a single secondary radial. Secgndary radials a little more 

than half as large as the third primary radials, hexagonal and sup- 

port upon the inner upper sloping sides a secondary interradial, and 

upon the superior faces a single tertiary radial, and upon the outer 

upper sloping sides two tertiary radials (?). Our specimen is not 

preserved beyond these plates. There are, therefore, twenty (?) 

arms arising from the calyx. 
—2 
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There are eight plates in each regular interradial area. The 
first ODes are the largest plates in the calyx, excepting, only^ 
one of the first primary radials. They are heptagonal, longer than 
wide, tmncate the snbradials and extend nearly as high as the 
second primary radials. There are two plates in the second range 
equal in size^ and larger than the third primary radials. These are 
followed by three much smaller and somewhat elongated plates in 
the third range, and these, in turn, are followed by one plate in the 
fourth range, which reaches as high as the tertiary (?) radials 
above described, and which, we suppose unites with the plates of 
the vault, as we suppose the single secondary interradials did. 
No part of the plates of the vault is preserved, in our specimen, 
neither are any of the arm openings to the vault, and it is, there- 
fore, probable that the plates which we have called tertiary radials 
on the outer upper sloping sides of the secondary radials are inter- 
radials, and, if so, only ten arms arise from the calyx, which are 
separated by wide interradial areas connecting with the vault. 

The azygous interradial area differs from the regular interradial 
areas chiefly in the fact that it contains an additional, large plate, 
in the second range, which occupies the usual position of a second 
primary radial. Take out this long* heptagonal plate and close up 
the space by straightening the crooked primary radial series and 
then all the interradial areas will be substantially alike. 

The absence of radial ridges, general form of the calyx, number 
of interradials and peculiar position of the large heptagonal plate 
in the second range of azygous interradials will distinguish this 
species from all others hitherto described. Walter E. Billings fig- 
ured and described three plates, in the second range, in the azygous 
area, of Archceocrinus desideratus, but the additional plate is like 
other plates, in the second range of the interradial areas, and did 
not disturb the adjacent primary radial series. We do not consider 
the absence of radial ridges or peculiar position of the azygous 
plate as of more than specific importance and hence have no hesi- 
tation in referring this species to the genus Archcrocrinus, 

Found in the Trenton Group in Knox County, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 
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A^OH^OGBINUS ASPEBATUS, D. sp. 

Plate II, Fig. 7, hasal view, azygotis side below; Fig. 8, summit 

view, azygous side below and matrix covering some of the 

plates on the right; Fig. 9, azygous side view. 

Species medium size. Calyx bowl-shaped, subpentagonal in out- 
line, more than twice as wide as high ; radial ridges interrupted 
at the sutures ; plates subspinous or very convex and more or less 
sculptured ; surface granular ; columnar cavity wide, deep, and 
sculptured so as to indicate a pentagonal column. 

Basals small, deep within the calyx, but not covered by the 
column, in fact, the column enters the cone formed by the basals 
leaving the basals abutting the subradials outside the circumfer- 
ence of the column. Subradials large, longer than wide, abruptly 
bent into the columnar cavity and upward between the radials, leav- 
ing a transverse ridge across the middle part of each, from each end 
of which a radial ridge arises, that unites with another in the cen- 
tral part of each first primary radial. The calyx will rest upon 
these ridges as the sculpturing is deep. The azygous subradial is 
octagonal the others are heptagonal, the shorter sides abut upon 
the basals and adjacent subradials, the longer sides support the 
radial series while each is rather broadly truncated at the super- 
ior end. 

Three of the first primary radials are pentagonal, the other two, 
on the right of the azygous area, are hexagonal. They are all 
wider than high, the shorter sides abut the interradials, the longer 
sides the subradials and second radials. The superior side that 
abuts the second radial is arcuate externally. The inferior angle of 
each is sunk in a deep pit, the central part of the plate is convex 
from which a radial ridge extends to each adjacent subradial, while 
the greatest prominence exists in the upper part. 

Four of the second primary radials are hexagonal and one pen- 
tagonal, they are of unequal size and vary from a little wider than 
long to more than twice as wide as long. All of them are longi- 
tudinally convex in the central part and bear central nodes. The 
third primary radials are smaller than the second, of unequal size, 
pentagonal, axillary, and support upon each upper sloping side 
two small, short, secondary radials before reaching the free arms. 
The second and third primary radials together are not larger than 
the first. The radial ridge in each series continues across the 
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secondary radials and unites with the convex outer surfcwje of the 
arms. There are ten arm openings to the vault There is a single 
small intersecondary plate, in each area, that is followed by a 
larger and longer plate, which separates the bases of the arms and 
unites with the plates of the vault 

The first interradials are the largest plates in the calyx, they are 
subpyramidal and terminate in an acute, central point They 
broadly truncate the subradials, separate the primary radials, in 
in some areas, and, in others, both the primary and secondary 
radials, and are each followed by five or six plates, in the form of 
a yoke or arch, that reaches down half or more than half the 
length of the first interradial. They have, therefore, eight, nine or 
ten sides, depending on whether or not they abut the second 
primary radials, and whether there are five or six plates in the 
yoke. The three or four superior plates of this arch separate the 
secondary radials and are followed by three or four plates that 
separate the bases of the arms and unite with the plates of the 
vault. The number of plates in the regular ioterradial areas are, 
therefore, not quite uniform, and they graduate into the plates of 
the vault so as to leave no distinct Hue of separation. 

In the azygous interradial area two plates truncate the sub- 
radial, one large, the other small. The large plate corresponds 
with the first plate, in the regular areas, and has only eight 
sides, one of which rests on a subradial, another against a first 
primary radial, another against a second primary radial, and the 
others against five plates, that form a yoke, as in the other areas, 
except one side of it reaches a subradial and separates the large 
plate entirely from one radial series. The area is wider than the 
regular areas and the plates are somewhat larger, but not more 
numerous. The superior plate in the yoke extends a little higher 
than the plates in the regular areas, it unites with plates, at the 
bases of the arms, and others that extend to the vault, as in the 
other areas, though not exactly in the same order of arrangement 

The vault is elevated over the arm furrows, convex on the 
azygous side of the proboscis, but somewhat flatteued on the other 
side. The proboscis is subcentral. The vault is covered by 
numerous polygonal, highly convex plates and is moderately de- 
pressed toward the inter radiaV areas. The proboscis is broken off, 
but so far as preserved, it is small, round and composed of small, 
highly convex plates. 
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This species is probably as nearly related to Archceocrinu 
sculpttcs, which we suppose was collected in the same group of 
rocks, as to any other, but the structural diflPerences are so marked 
that no comparison is necessary. 

Found in the Trenton Group, in Knox County, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 

ARCH^OCBINUS PARVUS, n. Sp. 

Plate IL Fig, 26, basal view; Fig, 27, azi/gous side view; Fig. 

28, summit view. 

Species small; calyx saucer-shaped subpentagoual in outline, 
more than twice as wide as high; radial ridges not distinguished 
and interrupted at the sutures; plates sculptured; surface granular; 
columnar cavity of moderate depth and indicating by its shape a 
pentagonal column. 

Basals sunk within the calyx and showing a pentagonal outline 
beyond the circumference of the column. Subradials longer than 
wide, sharply bent into the columnar cavity and upward between 
the radials, leaving a pentagonal cavity below bounded by a sharp, 
angular ridge, upon which the calyx may rest, showing the sub- 
radials in a side view. 

First primary radials sculptured, wider than higher, pentagonal. 
Second radials twice as wide as high, hexagonal. Third radials 
short, pentagonal, axillary, and supporting upon each upper slop- 
ing side the secondary radials. No tertiary radials. Ten arm 
openings to the vault 

First regular interradial large, sculptured and supporting two 
plates in the second range that separate the secondary radials and 
unite with the plates of the vault First azygous interradial 
large and supporting in the second range three plates, the lateral 
ones small; these are succeeded by three plates that unite with 
the plates of the vault, the lateral ones uniting with the protect- 
ing sides of the ambulacral furrows. 

Vault moderately convex and covered with polygonal convex 
plates, proboscis small and subcentral. 

This species, though small and somewhat resembling A. asperatus, 
is so distinct as to require no comparison to distinguish it 

Found in the Trenton Group, in Knox County, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 
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MITBOCBINUS, n. gen. 

[Ety miira a tarban; krinon lily.] 
Calyx depressed; vault elevated. Basals three, equal. Primary 
radials three by six. Secondary radials. No subradials. Regular 
interradials threes Azygous interradials three or more, the first 
one resting on a single basal. 

The peculiarities in this genus are the six radial series instead 
of five, and the resting of the first azygous plate on a single basal 
instead of on two basals, Beside this genus is from the Trenton 
Group and is the only one having three equal basals, thus far 
known, from the Trenton rocks of America. Type M. Weih^ 
erbyi. 

This genus cannot be referred to any of the described families, 
if any regard is paid to the structure of the calices. The speci- 
men is quite complete, on wliich the genus is established. It is 
symmetrical in all its parts, and a line drawn through the center 
of the azygous area will cut it in two equal parts, leaving three 
radial series upon each. The three basal plates are almost abso- 
lutely equal, notwithstanding one of them supports an azygous 
plate. The vault is as perfect as that of any other crinoid and 
has a resemblance to that of a Dorycrinus. Under the circum- 
stances we propose the new family name Mitrocrinidce and ascribe 
to it the following characters: Basals three. Primary radials 
three by six. No subradials. Regular interradials. Whether 
other characters ascribed to the genus will be found to be of fam- 
ily value will depend upon future discovery of allied genera. 

MITBOOBINUS WETHEBBYI, n. Sp. 

Plate II, Fig. Jj., azygous viewy the central spine may be seen be- 
yond the azygovus opening and, two of the subspinous 
plates on the sides, but the plates of the azygous side 
are small and sutures too obscure for correct 
illustration; Fig, 5, basal view, azy- 
gous side above; Fig, 6, Sum- 
m,it view. 
Calyx depressed, radial elevations distinct, but not specialized as 
ridges; interradial areas concave; sutures slightly beveled; surface 
granular; height less than half that of the vault; arm openings 
directed horizontally. 
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Basals three, exposing externally a large heptagonal disc, the 
side on which the azygons plate rests being short and troncation 
slight. In the center there is a concaye depression for the inser- 
tion of the head of the column which is surrounded by a pen- 
tagonal rim, too delicate for illustration, that indicates the column 
is pentagonal. First primary radials a little wider than long, su- 
perior face a little concave, three hexagonal and three heptagonal. 
Second radials more than twice as wide as long, hexagonal. 
Third radials twice as wide as long, pentagonal, axillary and 
bearing upon each superior sloping side secondary radials, giving 
to the species twelve arms. 

There are three regular interradicds in each area. The first 
hexagonal, longer than wide and succeeded by two plates in the 
second range, each of which is as large as the first one. These 
unite with the plates of the vault and those covering the ambu- 
lacral grooves. There is no boundary line between the plates of 
the calyx and vault as they graduate into each other in the in- 
terradial areas and the ambulacral coverings. First azygous plate 
pentagonal, rests on a single based, and longer than wide; two 
plates in the second range which reach as high as the calyx 
proper and unite with the plates of the vault and ambulacral cov- 
erings. The azygous area is nearly perpendicular from the top of 
the first azygous plate to the summit of the vault, and, above the 
second range of plates, is covered by numerous smaller ones. 

Vault ventricose, radial areas high. The larger plate occupies 
the summit and bears a short central spine or conical elevation. 
It is surrounded by eight plates, which are next in size, on the 
vault, all of which are convex and some of them somewhat coni- 
cal. The other plates on the vault, including those on the radial 
and interradial areas, are polygonal, convex and granular. The 
azygous opening is separated from the central plate by three of 
the eight plates above described, as surrounding the central plate. 
It is broken, in our specimen, but does not appear to have ex- 
tended higher than the central plate. 

The specific name is in honor of Prof. A. G. Wetherby, to 
whose skill and untiring energy is due the discovery of this and 
the three preceding species as well as the locality from which 
they were obtained. 

Found in the Trenton Group, in Knox county, Tennessee, and 
now in the collection of Wm. F. E. Gurley. 
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Family POEOCEINID^. n. fam. 

This family has five basals; five subradials; one by five radials; 
no regular interradials; small arms; and deep pits and pectinated 
rhombs, at the angles of the plates. It resembles, in its general 
structure, the Cyathocrinidiv, and Poteriocrinidce, but the azygous 
area is not like that of any other known genus and the pectinated 
rhombs are like those belonging to CysUdeans. 

POROCRINUS KENTUCKIEN8I8, D. sp. 

Plate II, Fig. 10, side view showing deep pits or pectinated 
rhombs and. part of the arms, azygoits side on the right. 

Calyx obpyramidal, pentagonal, in outline, with the angles at 
the center of the subradials and again at the arm bases. Height 
equal to the greatest diameter. Surface radiately sculptured from 
the center of each plate to the center of each adjoining one. The 
base of our specimen is slightly broken away so that the true 
length of the basal plates is not shown in the illustration. The 
subradials are the largest plates in the calyx and occupy more 
than one- third of the length. The first radials are next in size 
and a single, small, round arc:, occupying about one-third the 
width, arises from the superior central part. Only three short 
plates in three of the arms are preserved in our specimen, but 
the ambulacral furrows may be seen extending to the central part 
of the vault. The third plate is not axillary and hence the 
arms do not bifurcate on that plate if at all. There are two azy- 
gous interradials that seem to be arranged as in the type of the 
genus, but our specimen is silicified and the sutures are very in- 
distinct The vault is quite convex in this species. There is a 
very large pectinated rhomb at each angle of every plate in the 
calyx and smaller ones on the vault Twenty-eight can be dis- 
tinguished in our specimen. 

The general form, surface ornamentation and exceedingly large 
pectinated rhombs at once distinguish this species. 

Found in the Trenton Group, in Mercer county, Kentucky, and 
now in the collection of Wm. F. E. Gurley. 
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Family CYATHOCRINID^.. 

carabockinus 0vali8, d. sp. 

Plate II, Fig. 20, azygows side view; Fig. 21, opposite vien\ 
Oar specimens are silicified and part of the plates in the arms 
do not show the sutures. Calyx suboval in outline, the smaller 
end below, which is narrowly rounded, and the scar for the at- 
tachment of the column very small. Surface destroyed in silici- 
fication. Basal plates small. Subradials the largest plates in the 
calyx, wider than high and evenly rounded. The radials are the 
next in size, very evenly rounded and slightly truncated about 
one-third the width in the superior central part for the free arms. 
The arms are small and round and bifurcate on the second plate. 
They bifurcate again on the third or fourth plate, the silicifica- 
tion destroying the sutures. And one of the arms in every ray 
bifurcates again, making thirty arms in this speciea The arms 
cluster together over the vault and are so interlaced that more 
divisions of the arms may take place which are not disclosed by 
either of the two specimens before us. Tlie azygous plates are 
arranged as in Carabocrimis radiaius, but the first plate which 
truncates a basal plate is regularly hexagonal and about as 
wide as high, and thus diflfers in form from C radiatus. The 
second plate is smaller and truncates a subradial. The third 
plate is fully as large as the first and longer than wide. 

The general outline of the calyx in this species is much like 
Carabocrinus vancorllandti, but the arms are quite different, as 
the first bifurcation, in that species, takes place on the third 
plate, while in this one, it takes place on the second plate. The 
general form of the calyx is altogether different from that in 
C. radiatus, but the first bifurcation takes place on the second 
plate in the free arms, in both species, though above that the 
arms are altogether different. 

Found in the Trenton Group, in Mercer County, Kentucky, and 
now in the collection of Wm. F. E. Qurley. 
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Family GAUKOCRINID^. 

BETIOCRINUS ALVEOLATUS, D. sp. 

Plate IL Fig. 22, azygous view. 
Column comparatively large and pentagonal. Calyx pentagonal, 
transversly. Basals extend but little beyond the column, deeply 
sunken or bearing a pit at each lower lateral side and a convex 
ridge directed to each adjacent subradial. Subradials longer than 
wide, the superior angle reaching almost as high as the first 
radials, and bearing four radiating rounded ridges, two of which 
unite with the basals below, and the others with the adjacent 
first radials. There is a large deep pit at each lateral angle. 
These pits in the calyx look like the pits or pectinated rhombs in 
Porocrinus. Our specimen is silicified, and the depth of these pits 
or whether or not they pass to the inside of the calyx cannot be 
accurately determined. The subradial on the azygous side bears 
an additional ridge that extends upward to the large plates in the 
middle of the azygous area. 

There are four primary radials in each series, rounded exter- 
nally and, at first view, looking like free arms, but there are 
small plates upon each side of the ambulacral furrow that unite 
^ith a central balloon-shaped body exposing the small plates 
in the interradial areas. There are four secondary radials in 
each series and they are connected, internally, with the central 
part of the body just as the primary radials are. The arms then 
appear to become free and each one bifurcates again from the 
fourth to the ninth plate, as near as the plates can be counted in 
our specimen. Thus giving to the species forty arms. In the 
azygous area there is a central row of large plates, looking like 
an arm, that extends as high as the secondary radials, and is con- 
nected with the central balloon-shaped body just as the primary 
and secondary radials are, except, of course, there is no ambu- 
lacral furrow, but a furrow nevertheless. The appearance of our 
specimen indicates the continuance of the balloon-shaped body, in 
the form of a proboscis, probably to the height of the arms, but 
there may be some doubt about it, as the arms are so numerous 
and so closely crowded together, that it cannot be clearly dis- 
tinguished. 
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Billings described the genus Reliocriniis as follows: "This re- 
markable genus has no perfectly formed plates. The cup conBists 
of a reticulated skeleton, composed of rudimentary plates, each 
consisting of a central nucleus, from which radiate from three to 
five stout processes. Of such plates there are five in the basal 
series, five in the subradial, and five in the radial series. On the 
azygous side the subradial has five processes; the others have four 
each." 

The general appearance of the genus is that of a reticulated 
skeleton, as Billings described it, but the plates are all perfectly 
formed and not by any means rudimentary. The interradial areas 
are abruptly sunken, and, as shown in our specimen, small plates 
connect the inner sides of the radials, with a central body, that is 
also covered with very small plates, which, if not so deeply de- 
pressed, would look somewhat like the interradial areas in 
OaurocrmuSf and if they were not depressed, at all, they 
would look like the interradial areas of Ghfpiocrinus, except they 
are covered with smaller plates. The ambulacral furrows in 
Qhjptocrmiis and Oaurocrinxis enter the top of the calyx and 
unite centrally immediately below the vault, while in this genus 
they appear to follow down the radial series and to unite, at the 
lower part of the calyx, or between the subradials. The structure 
indicates this, but the channels forming the union have not been 
discovered. We have called this central cavity a balloon-shaped 
body, only for the purposes of description, for it is the same as 
the cavity of the calyx in other genera. Its form is only more 
balloon-shaped than an ordinary calyx because it is small in the 
lower half of the calyx. Even if the ambulacral furrows unite at 
the summit of the calyx, and not below, as we have thought most 
probable, the other structural parts are sufficient to warrant the 
generic name. No comparison of this species with any other is 
necessary to distinguish it, but it is interesting to note the find- 
ing of a new species in this rare genus, several hundred miles 
distant from the typical locality. 

Found in the Trenton Group, in Mercer County, Kentucky, ancj 
now in the collection of Wm. F. EI. Gurley. 
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Family GLYPTOCRINID^E. 

glyptocrinus mercerensis, d. sp. 

Plate II, Fig. 23, azygous side view. 

General form of the calyx, Bomewhat obpyramidal, transverse sec- 
tion pentagonal. Radial ridges prominent, plates deeply sculptured 
with stellate ornamentation. Interradial areas flattened. Column 
round and medium size. 

There are five sculptured basal plates that extend in the form 
of a sharp ring below the top of the column. They are a little 
wider tihan high. The first primary radials are heptagonal, rather 
wider than high. The second primary radials are hexagonal, longer 
than wide and about two-thirds as large as the first. The third 
primary radials are heptagonal, abut upon two interradials, at each 
side, wider than high, about two-thirds as large as the second, 
axillary, and bear upon the superior sloping sides the secondary 
radials. There are three or four secondary radials in each series 
that enter into and form part of the calyx and then the radial 
ridge becomes more prominent and the arms become free. There 
are no tertiary radials and no divisions of the arms. There are, 
therefore, only ten arms in this species. The plates of the arms 
are short and the pinnules very dense. 

The regular interradial areas have one large plate in each, rest- 
ing upon the upper sloping sides of the first primary radials and 
separating the second primary radials. It is followed by two plates 
in the second range and above this the number cannot be ascer- 
tained from our specimens. In the azygous interradial area there 
is one large plate resting upon two first primary radials, which is 
followed by three plates in the second range, and above these the 
number of plates can not be determined in our specimens. A ridge 
arises at the center of the first azygous plate and extends straight 
up the center of the azygous area, a distance beyond the com- 
mencement of the free arms, and to the top of a proboscis. This 
species possesses a vault altogether different from that belonging 
to O. decadactylus, and it also possesses a proboscis or extension 
of the vault which has not been heretofore known to belong to any 
species of Olyptocrinus. In the region of the first and second 
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radials and first interradials, it resembles G. decadadylus, but is 
quite different in all other parts, beside having only ten arms. It 
can not be mistaken for any other described species. 

Found in the Trenton Group, in Mercer county, Kentucky, and 
now in the collection of Wm. F. E. Gurley. 

Family CALCE0CRINIDJ5. 

CALCEOCRINUS KENTUCKIEN8I8, n. sp. 

Plate II, Fig. 24^ anterior side view; Fig, 25, posterior side, 

showing place of attachment of the column of 

same speclm^en. 

From the cicatrix for the attachment of the column, we infer, 
that the body hung close to the column; the column is small and 
round. We have two specimens, about equally well preserved, 
both are silicified, but show the sutures correctly, unless it may 
be in the basal plate. The basal plate is triangular and, as shown 
by the sutures, composed of four anchylosed plates, though the 
sutures are obscure. The columnar facet is at the posterior angle. 
There is a wide gaping suture between the basals and the radials 
on the anterior side, that is somewhat denticulated on the anterior 
margin. Following this gaping suture on the anterior side there 
are three radials, in the first transverse series; the middle one is 
twice as long as wide, quadrangular, and constricted in the mid- 
dle; the outer ones are hexagonal, about twice as wide and about 
twice as large as the middle one. The second transverse series 
commences in the middle part with a short wide plate that rests 
upon the superior side of the middle plate in the first series, and 
upon the inner sloping sides of the two lateral plates, in the first 
series. It is about three times as wide as long and is succeeded 
by a plate, that contracts rapidly upward, somewhat in the form 
of the frustum of a cone. It has a length about equal to the 
shorter width. This Inst plate bears a free single arm composed 
of rather long round joints. The superior lateral side of each of 
the lateral plates in the first series bears two brachial plates, the 
second one of which is axillary and bears free arms. Every sec- 
ond or third plate in the free arms is axillary, though one of the 
rays thrown off from each axillary plate is smaller than the main 
arm and does not bifurcate again. 
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Turniug now to the posterior side, we, find on the right a small 
intercalated triangular plate, and a brachial series of three plates 
resting upon the right side of the triangular basal and this inter- 
calated triangular plate. This brachial series reaches about as 
high as the other brachial series, the last plate is axillary and 
bears free arms. Every second or third plate in these free arms 
is axillary, though one of the rays thrown off from each axillary 
plate is smaller than the main arm and does not bifurcate again. 
On the left of the posterior side we also find a small intercalated 
triaiigular plate, and a longitudinal azygous series resting on the 
left side of the triangular basal and this intercalated triangular 
plate. The azygous series consists of three large round plates, 
having a width more than twice as great as their length, and they 
are followed by a long round proboscis that extends beyond the 
limit of our broken specimens and probably beyond the length of 
the arms. The three azygous plates reach about as high as the 
brachials above described and in comparing with other crinoids 
this would be the limit of the calyx, and above this are the free 
arms and long proboscis. It will be understood that we have de- 
scribed this species as if it were standing up instead of hanging 
down from the end of the column. 

It is unnecessary to compare this species with any others that 
have been described, though it is doubtless congeneric with the 
species described by W. E. Billings, and for which Bingueberg 
has described a genus under the name of Casiocrinus. Probably, 
without hesitation it should be called Casiocrinus kentuckiens^is. 
But there has been so much blundering and bad work done with 
the Calceocrinidae and so many synonyms proposed, that we have 
thought, without taking the time now to review the subject, it 
would be sufficient to provisionally refer it to CalceocrinuSy though 
we think, at present, that Casiocrinus will be retained for this 
generic division of the family. 

Found in the Trenton Group, in Mercer county, Kentucky, and 
now in the collection of Wm. F. E. Gurley. 
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Family POTERIOCKINID^:. 

POTERIOCUINUS ClRCUMTEXTUS, IJ. sp. 

Plate II, Fig. 29, azygous side, showing the interlacing arms 
and proboscis; Fig. SO, opposite side of same specimen. 

Species medium size, with a remarkably large proboscus. Calyx 
cup-like, or somewhat obconoidal ; truncated below for a moderately 
large column; wider than high; sutures distinct; surface smooth or 
very finely granular. 

Basals one-fourth wider than high, pentagonal, gradually ex- 
panding. Subradials about as long as wide, three hexagonal nnd 
two heptagoual; those adjoining the azygous area are heptagonal. 

First radials of unequal size, but about twice as wide as hij^h, 
protuberant and rounded to the first brachials; hexagonal; the 
articulating scars occupy rather more than half the diameter of 
the plates and are directed outward and upward at an angle of 
about seventy degrees; a slightly gaping suture separates the first 
radials from the first brachials, and the superior faces of the first 
radials unite with the small plates that cover the vault. 

There are four brachials in each of the latteral rays and three 
in each of the other three rays; they are short, rounded, and the 
last one supports upon each of its upper sloping sides free arms. 
All of the arms again bifurcate on the fourth plate, except one, 
and it bifurcates on the fifth plate. Every arm bifurcates again 
on plates ranging from the sixth to the sixteenth. At this height 
there are forty arms; some of them are seen to bifurcate again in 
our specimen, and probably all bifurcate again, making eighty 
arms in the species. The arms are round, plates long and sutuies 
transverse. 

The azygous area is wide and ventricose. The first plate is 
pentagonal, rests between the upper sloping sides of two sub- 
radials, separates the first radial on the right from the second 
azygous plate, and is truncated above for the third plate. The 
second plate is hexagonal, rather larger than the first, truncates a 
subradial, abuts the first radial on the left and the first and third 
plates on the right and supports two plates above. The third 
plate rests upon the first and is in line with the upper half of 
the second, supports two plates above and other plates on tlie 
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right. The first and third plates thus described support three 
plates in the next range, which are succeeded by plates of the 
proboscis. 

The proboscis is large, lon^, cylindrical, and covered with polyg- 
onal plates. Round pores penetrate the proboscis throughout its 
length at nearly every angle of the plates, and, frequently, on the 
sutures between the angles. The vault is covered with small 
plates. 

This species is more nearly related to P. suhramosus than to 
any other whicli has been described, but it is distinguished from 
that species by the relative proportion of the plates in the calyx* 
by the number and position of the azjgous plates, and by the 
great diflFerence in the arms, and no doubt, also, in the character 
of the proboscis, which is unknown in that species. 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 
now in the collection of Wm. F. E. Gurley. 

ZEACRINUS GRANDICULUS, n. Sp. 

Plate II, Fig. 31, azygous view; Fig. 32, view opposite the 
azygous area. 

Body rather large, robust and elongate-ovate in outline. Calyx 
very low. Columnar cavity shallow. Surface smooth or finely 
granular. Column very small, round and composed of thin plates. 

Basal plates within the calyx. Subradials with an acute superior 
angle, but invisible in a lateral view. First radials about one-half 
wider than long, rapidly expanding to the superior lateral angles, 
and truncated the entire width above for the support of the sec- 
ond primary radials. The inferior angles do not extend into the 
columnar cavity. Four of them are pentagonal, but two of them 
are separated by tha extension of an azygous plate so as to reach 
the point of a subradial, and the one on the right supports two 
azygous interradials, as well as the radial series which gives to it 
an heptagonal outline. Four of the second primary radials are 
pentagonal, one-half wider than high, axillary, and support on 
each upper sloping side the secondary radials; but in the ray 
opposite the azygous area there are three primary radials, and 
consequently the second is quadrangular, twice as wide as high, 
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and supports the third, which is three times as wide as high, 
pentagonal, axillary, and supports upon the upper sloping sides 
the secondary radials. 

In one of the secondary radial series there are three plates, in 
six of them each has four plates, in two of them each has six 
plates, and one of them has five plates. One ray which is opposite 
the azygous area, having six secondary radials, supports upon 
each upper sloping side tertiary radials, which continue to the 
end of the arms. Nine other tertiary radial series do not bifur- 
cate, but so far as can be determined all the others bifurcate 
once, and one of the arms thus thrown oflp in each series bifurcates 
again, except in one ray. This gives us eight arms in each of 
four series, but only five arms in the ray opposite' the azygous 
side, which possesses three primary radials, thus making thirty- 
seven arms in this species. But there is some injury to the 
specimen in two or three places, and the last bifurcation may not 
take place in one or two rays, and possibly, therefore, the species 
may have only thirty- six arms. 

The azygous area commences with one plate, sending a sharp 
angle between the first radials to the angle of a subradial; this is 
succeeded by three plates in the second range, and these by three 
plates, and these again by two, the superior plate being the 
largest in the area 'and acutely pointed above. There are, there- 
fore, nine azygous plates. 

Found in the Kaskaskia Group, at Bowling Green, Kentucky, 
and now in the collection of Wm. P. E. Gurley. 

POTERIOCRINUS SCOPAE, Miller & Gurley. 

Plate III, Fig. 1, lateral view ruagnified two diameters; Fig. 2, 

lateral view of same speciinen natural size, 

azygous area on the left. 

When the authors described this species in 1890 in their "De- 
scription of some new genera and species of Echinodermata from 
the Coal Measures and Subcarboniferous Rocks of Indiana, Mis- 
souri and Iowa," which work was subsequently reprinted in the 
17th Report of the Geological Survey of Indiana, only the azygous 
side was illustrated, and, as it seemed desirable to have it further 
illustrated, two lateral views are here presented, one natural size 
and one magnified two diameters. 
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The specimen is from the typical locality, in the Einderhook 
Group, at Le Grand, Iowa, and is in the collection of Wm. F. E. 
Gurley. 

P0TERI00RINU8 MAOCABEI, n. sp. 

Plate III, Fig. 3, posterior side, natural size; Fig. 4f same mag- 
nified two diiim^eters; Fig. 5, azygoivs side of same sped- 
m,en magnified two diam^eters, part of the azygous 
area broken away, there is on this specimen a 
Poteriocrinus decrepitus showing the 
posterior side som^ewhat injured; 
Fig, 6, same, natural size. 

Species small, but bearing very long rugged or geniculated 
arms. Calyx obconoidal, as seen from the posterior side, but 
quite unsymmetrical on account of the development of the azygous 
area; height and greater diameter nearly equal; plates smooth. 
Column small, round. 

Basals moderate size, in proportion to the calyx, with superior 
angles acute. Subradials a little wider than high, except one on 
the azygous side which has a length fully equal to the greater 
width; four of them are hexagonal, the other two are heptagonal. 
The azygous subradial, which is truncated at the top, is heptag- 
onal and the largest plate in the calyx. The other heptagonal 
plate is on the right of the azygous area and is a little larger 
than either of the hexagonal plates. First radials one-third wider 
than high, quite convex longitudinally, which leaves the separat- 
ing sutures much depressed, pentagonal and truncated the entire 
width above, where the sutures are slightly gaping. A single, 
long, rounded, brachial, supports upon the upper sloping sides, in 
each radial series, the free arms. These brachials are contracted 
in the middle part and of unequal length; the one opposite the 
azygous area is the longer, the two adjacent are the shorter, and 
the other two have an intermediate length. There are only ten 
arras in this species; they are long and composed of rather long, 
cuneiform, alternately projecting plates. Each projecting joint bears 
a large, tapering, long jointed pinnule, which gives to the arms a 
very rough or crisped aspect 

The azygous area is wide and covered with a double series of 
alternate plates. The first plate is pentagonal, longer than wide 
and rests between the superior sloping sides of two subradials and 
between the first radial on the right and the second azygous plate 
on the left and is truncated on top for the third azygous plate; 
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the second plate is hexagonal, larger than the first, rests upon th^ 
truncated upper end of the largest subradial and between the first 
radial and a summit plate on the left, and the first and third 
azygous plates on the right and is truncated at the upper end for 
the fourth plate. This alternate arrangement continues as far as 
the proboscis is preserved in our specimen. 

This species is peculiar in its comparatively long, rough arms 
and wide azygous area. It need not be compared with any other 
described species, for P. legrandensis is as near to it as any other, 
and in that species there are twenty much shorter arms and a 
narrower and different azygous area. 

Found in the Kinderhook Group, at Le Grand, Iowa, and now 
in the collection of Wm. F. E. Gurley. 

It was found by John McOabe, of Quarry, Iowa, in whose 
honor we take pleasure in dedicating this beautiful crinoid. 

POTERIOCRINUS HAMMONDI, n. Sp. 

Plate III, Fig. 7 , azygous view, magnified two (liameters; Fig 
8, same, natural size. 

Species small, but bearing long slender arms, which, when closed 
around the proboscis as in our specimen, make the body subcy- 
lindrical. Calyx obconoidal; height and greater diameter nearly 
equal; plates smooth. Column rather large at the calyx, but taper- 
ing for a short distance, when it becomes of ordinary size and 
consists of thin, round plates. 

Basals of moderate size, in proportion to the calyx, with superior 
angles acute. Subradials hexagonal, wider than high, the one be- 
low the azygous area is much the wider, but so broadly truncated 
on top as to give it little if any greater length. First radials 
about as high as wide, evenly rounded, pentagonal, and truncated 
the entire width above, where the sutures are distinct but not 
gaping. A single, very long, contracted and roun'^ed brachial, 
supports upon the upper sloping sides, in each radial series, the 
free arms. The contraction of these remarkably long brachials 
actually constricts the body immediately above the calyx. One of 
the lateral brachials is shown in our specimen, and it is a little 
shorter than either one adjoining the azygous side of the probos- 
cis, and we may presume the one opposite the azygous area is the 
longer one, as that is the case in Poteriocrinus maccabei and in 
some other species. There are only ten arms in this species; 
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they are long and composed of long, slightly cuneiform, alternately 
projecting plates. Each projecting joint bears a small pinnule, 
which does not prevent the arms from closing tightly around the 
proboscis. 

The azygous area is not large in this speoies. There is only 
one plate within the calyx, and it broadly truncates a subradial 
and separates two first radials. There appear to be two plates 
succeeding this one, but the arms in our specimen prevent 
further examination of the plates. 

This species is peculiar in its long, delicate form, closed arms, 
long brachials and constriction above the calyx. The axygoue 
area is abo peculiar and we know of no species with which it is 
necessary to make any comparison in these particulars. 

Found in the Kinderhook Group, at LeGrand, Iowa, and now 
in the collection of Wm. F. E. Gurley. The specific name is 
given in honor of Mr. L. A. Hammond, an enthusiastic collector 
of LeGrand, Iowa. 

POTERIOCRINUS MACOABEI Var. DECREPITUS, n. Sp. 

Plate III, Fig, 9, azygous side of a depressed and somewhat in- 
jured specimen magnified two diameters', Fig. 11, same, 
naturel size; Fig, 10, posterior view two diameters; Fig, 
12, same, natural size; the posterior view of another 
specimen, magnified and natural size, may be seen 
on Poteriocrinvs m^accahei in Figs, 5 and 6, 

This is a small species bearing short rugged arms. Calyx ob- 
conoidal as seen from the posterior side, but unsymmetrical on 
account of the development of the azygous area. Diameter one 
half more than the height; plates smooth; column small, round. 

Basals small and superior angles somewhat obtuse. Subradials 
one-half wider than high, except the one on the azygous side, 
which has a length about equal to the greatest width; four of 
them are hexagonal, the other two are heptagonal. The azygous 
subradial, which is truncated at the top, is heptagonal and the 
largest plate in the calyx. The other heptagonal plate is on the 
right of the azygous area, but is not larger than the hexagonal 
plates. First radials, one-third wider than high, quite convex 
longitudinally, which leaves the separating sutures much depressed 
pentagonal, and truncated the entire width above, where the 
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satnres are gaping. A single, rounded brachial supports upon 
the upper sloping sides in each radial series, the free arms. 
These brachials are contracted in the middle part and of unequal 
length; the one opposite the azygous area is the longer, the two 
adjacent are the shorter and the other two have an intermediate 
length. There are only ten arms in this species; they are short 
though composed of rather long, cuneiform, alternately projecting 
plates. Each projecting joint bears a large, tapering, long jointed 
pinnule, which gives to the arms a rough geniculated aspect. 

The azygous area is covered with the same number of plates 
which are arranged in the same order that they occur in 
P. mdccabei. The difference between the two is that in this species 
the area is proportionally narrower. 

We have three specimens of this species which are free (and 
accidentally the best one is not illustrated) beside the one 
figured on P. maccabet, and they all bear the same propor- 
tions as to size of calyx and arms and size of the plates. 
The calyx in this species is fully as large as it is in P. maccabei, 
though slightly differing in form, the arms and pinnules are as 
coarse, but the arms have not more than two-thirds the length. 
The question then arises whether the minor differences which may 
be seen in the illustrations and the discriptions, coupled with the 
wider azygous area and longer arms in P. maccabei, are sufficient 
to distinguish species. One cannot be the young of the other unless 
age widened the azygous area and lengthened the arms without 
increasing the size of the plates, which is contrary to what we 
know of these animals. P. maccdbet is graceful in its form and 
is not abnormal. Possibly the difference between the two should 
be regarded as of specific value, but we have not regarded it as of 
more than varietal importance. 

Found in the Kinderhook Group, at LeGrand, Iowa, and now 
in the collection of Wm. F. E. Gurley. 

ZEAOBINUS SALEMEKSIS, n. sp. 

Plate III, Fig. 17, lateral view, azygous area on the left. 
Our specimen is on a slab and the ray opposite the azygous 
area is not exposed. The species is of medium size. Calyx basin- 
shaped below the summit of the first radials and subpentagonal 
in outline in the superior part, deeply concave below; sutures 
distinct, surface granular. 
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Basals form a narrow pentagonal rim almost obscured by the 
column. Subradials abruptly bent upward and into the basal 
concavity, at about the middle part, about as wide as long. The 
one on the right of the azygous area heptagonal and broadly 
truncated for the first radial, the next one to the right hexagonal. 
First radials twice or more than twice as wide as high, pentagonal, 
truncated the entire width above and separated from the second 
radials by a gaping suture. Second radials larger than the first, 
about twice as wide as high, pentagonal, prominent almost nodose 
at the superior angle, and supporting on each upper sloping side 
the secondary radials. There are six secondary radials in each 
arm shown by our specimen, four of them are short plates with 
transverse sutures, the first one is the larger one and the last 
is pentagonal and supports upon each of the upper sloping sides 
the tertiary radials. One of the arms does not again bifurcate 
and consists of short flattened quadrangular plates. The other 
arm bifurcates again on the eighth plate and the arm adjoining 
the azygous side again bifurcates, and so does the corresponding 
arm in the other ray, which gives us seven arms to each of these 
rays. 

The first azygous plate is pentagonal, abuts upon two sub- 
radials and the first radial on the right, and supports two inter- 
radials in the second range, one of which truncates a subradial* 
There are two interradials in the third range, beyond which they 
are not shown in our specimen. 

It is not necessary to compare this species with any other for 
the purpose of distinguishing ii 

Found in the Keokuk Group, at Salem, Indiana, and now in 
the collection of Wm. F. E. Gurley. 

ZEACRINUS CYLINDRICUS, n. Sp. 

Plate III, Fig, 19, a large specimen compressed antero-pos- 
teriorly showing azygous side; Fig, 20, a smaller 
specimen compressed laterally showing azy- 
gous side; Fig, 21, opposite view of sam e. 

This species is rather large and very long. The body is sub- 
cylindrical, though constricted above the calyx, slightly fusiform 
in the middle part, and slowly tapering above. 
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Calyx low, basio-Bhaped below the summit of the first radialFj 
moderately concave below; plates convex; sutures distinct; surface 
granular. Column round and pierced by a very Email, round cen- 
tral columnar canal. 

Basals form a narrow pentagonal rim around ibe column about 
one-half wider than the diameter of the column. Subradials lopger 
than wide, and curve into the basal ccncaviiy ard upward, at 
about the middle part, so as (o be visible in a side view. The 
curve into the basal concavity is abrupt and the middle part of 
each is depressed before uniting with the basal plates. Four are 
hexagonal and two heptagonal. First radials about one and a half 
times as wide as high, pentagonal, truncated the entire width 
above, and separated from the second radials by a gaping suture. 
Second radials smaller than the first, about twice as wide as high, 
pentagonal, and support upon each upper slopina: side the secon- 
dary radials or free arms. There are, therefore, ten arms in this 
species. The arms are very long, subfusi form, and composed of 
a single series of short, quadrangular or slightly cuneiform plates. 
The pinnules are composed of subcylindrical pieces having a length 
equal to three diameters. 

The first azygous plate is rather large, conve^^ pentagonal, rests 
between two subradials and the first radial on the right and abuts 
upon the second and third interradials. The second interradial 
truncates a subradial, is nearly as large as the first, and the suc- 
ceeding plates are much smaller and alternately arranged as in 
other species of this genus. 

This species has been confounded with Z, maniformis, by some 
collectors, but in that species the basal plates are hidden by the 
column, the body is shorter, and there axe only nine arms, as the 
radial series opposite the azygous area bears only a single arm. 
It is still farther removed from all other apecies. 

Found in the Kaskaskia Group, in Pulaski county, Kentucky, 
and now in the collection of Wm. F. E. Gurley. 
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Family PLATTORINID^ 

PLATYCRINUS CORTINA, H. 8p. 

Plate III, Fig, 15, lateral view of calyx; Fig, 16 , suimnit view 
with part of the vault, plates, grooves and pores preserved. 

Species mediam or rather below medium size. Calyx goblet- 
shaped; aboat as high as wide; broadly truncated below; round 
and slightly contracted immediately above the base, highly convex 
and protruberant in the region of the arm-bases, so as to give it 
a marked pentagonal outline when seen from above. Plates thick. 
Sutures distinct Surface papillose or very coarsely granular. 
Column small, round and attached to the base in a radiately lined 
hemispherical depression. Columnar canal very small and round. 

Basals form a low, round cup, with a slightly expanded sharp 
rim at the base. First radials about as long as wide, expanding 
very little above the basals, longitudinally convex, and becoming 
very protruberant at the articulating facets for the second radials. 
Articulating facets for the second radials a little more than half 
the width of the plates and directed outward and upward at an 
angle of about seventy degrees. Second radials short, axillary 
and notched for the ambulacral furrows. 

The vault, so far as preserved in our specimen, is only slightly 
convex. The first radials, between the arm bases, curve slightly 
toward the vault. There are three plates between the arm fur- 
rows, the lateral ones form part of the ambulacral covering and 
the middle one is an interradial proper. There is a pit or pore 
at the junction ot each interradial with the two first radials at the 
dividing suture, and there is also a pit or pore on each side of 
the ambulacral furrows, at the suture lines of the first radials. 
Whether or not any or all of these are ovarian apertures we are 
unable to state. The ambulacral furrows are shown in our speci- 
men as open gutters and we suppose ihey were covered with 
small plates, such as cover arm furrows, which have not been pre- 
served. From some fragments that occur on our specimen, that 
are not shown in the illustration, we are led to believe that the 
vault has a central orifice on the summit, possibly covered with 
small plates, in the same way we have supposed the ambulacral 
grooves to have been covered. 
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The external appearance of the calyx of this species somewhat 
resembles P. allophylus and P, brittis, but the differences are 
sufficient to at once distinguish it, if attention is paid to the form 
and to the articulating: facets on the first radials. The differences 
are so great that no descriptive comparisons will serve any one in 
distinguishing them. But the vault, in this species, is wholly 
different from either of the above mentioned species and from 
that of any other known Platycrinus. If generic distinctions can 
be founded upon the vault, then this species does not properly 
belong to Platycrinus or to any other described genus. But, as 
we have only a fragment of the vault, we would not be justified 
in founding a genus upon it. We are convinced, that it properly 
belongs to the family Platycrinidcp and is nearer, in structure, 
to Platycrinus than to any other described genus, and hence, 
provisionally, refer it to that genus. 

Found by the veteran collector and learned geologist, R. A. 
Blair, of Sedalia, Missouri, in the Ohoteau limestone of that 
locality, and now in the collection of S. A. Miller. 

BARYCRINUS EXPAN8U8, n. sp. 

Plate IV, Fl£. 2, view of the calyx, azygous side helow. 

Species very large, robust. Calyx more than twice as wide as 
high; plates very thick, highly convex; sutures distinct, sunken 
at the angles. Column large, pentagonal. 

Basal plates comparatively small, less than one-fourth as large 
as the subradials, wider than high, and forming a very shallow, 
pentagonal, saucer-shaped cup. Subradials four or five times as 
large as the basals, a little wider than long, nearly equal in size, 
four hexagonal and one, on the azygous side, which is very 
broadly truncated for the azygous plate, heptagonal. First radials 
larger than the subradials, about three times as wide as high, 
nearly equal in size, remarkably thick, and truncated a little more 
than half the width for the reception of the second radials. The 
ambulacral notch very small, and facet for the second radials 
nearly perpendicular or having an inclination of not more than 
ten degrees. Azygous plate quadrangular, wider than high and a 
little more than half as large as a subradial. 
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Com paring this species with Barijcrinus magnificus, it will be 
found to be proportionally much more expanded, and consequently 
the first radials are much wider in proportion to their length, 
and the facets for the second radials are larger and face nearer 
horizontally. The plates, too, are much more convex and deeper 
sunk at the angles, and in these respects, it has some resemblance 
to B. herculeus. It cannot be mistaken for either of those species 
nor for any other hitherto described. 

Found in the Keokuk Group, in Tennessee, and now in the 
collection of Wm. F. E. Gurley. 

Family SYNBATHOORINIDiE. 

SYNBATHOCRINUS ANGULARIS, n. sp. 

Plate IV. Fig, 3, lateral view showing the greater diameter ; 
Fig, Jj,, azygous side view. 

Species below medium size. Plates angular. Arms very much 
constricted at the top of the second radials. Our specimen appears 
to be in its normal shape, but the calyx and arms are compressed 
laterally, so the diameter is nearly twice as great one way as the 
other, while the column is perfectly round and composed of rather 
long plates. Surface of all the plates granular. 

The basals have a pentagonal form externally, the two shorter 
sides being the anterior and posterior ones, the longer side being 
the right lateral one when facing the azygous area, and the other 
two being the left lateral ones. This gives to the little cup, formed 
by the basal plates, a greater diameter antero-posteriorly than lat- 
erally and shows the calyx is in its normal condition, and not flat- 
tened by pressure. First radials of unequal width, and each one 
longer than wide. Each one is beveled from the central part 
toward the sutures, which makes each one subpyramidal. They are 
truncated the entire width above for the second radials, and in ad- 
dition to both plates being beveled to the suture, the suture is 
slightly gaping. The second plates are rather longer than wide, 
quadrangular, taper a little upward to meet the constriction of the 
arms at the commencement of the third plate, or, in other words, 
the dip in toward the constriction. They, and all the other plates 
of the arms are beveled laterally to the sutures so that the central 
part of each arm is one continuous angular ridge. While the calyx 
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does not appear to be pressed out of shape, the arms are pressed 
together a little, so as to make them thinner, laterally, than they 
should be. The plates preserved in our specimen are longer than 
wide. The first azygous plate is more than twice as long as wide, 
rests in a notch between two first radials, truncating the one on 
the right more than the one on the left, and extends nearly to the 
top of the second radials. It is followed by two plates, the larger 
one extending down, on one side, one third the length of the plate, 
and the smaller one truncatiug the upper side. These two plates 
are followed by a triangular plate that reaches nearly to the top 
of the third radials. 

The peculiar, flattened calyx, subpyramidal, angular and beveled 
plates and arrangement of the azygous plates distinguish this from 
all other described species. 

Found in the Keokuk Group, at Button Mould Knob, Kentucky, 
and now in the collection of Wm. F. E. Gurley. 

Family ICHTHYOCRINID^. 

lOHTHYOCRINUS CLARKENSI8, n. sp. 
Plate 1 V, Fig, 5, lateral view of a compressed specimen. 

Species small. Our specimen is compressed, but the general 
form with the arms folded is subovate. The plates are free from 
spines and nodes; the sutures are very distinct and slightly arcu- 
ate, the superior plates generally overlap the inferior ones in the 
middle part. The column is very large and entirely covers the 
basals and subradials so they have not been observed. There are 
no interradials. 

There are three primary radials in each series. They widen 
rapidly and are subequal in length. The different series interlock 
instead of having a straight separating suture. There are four 
secondary radials in each series of about the same length, and 
each plate has about the same length as a primary radial, they 
expand very little, so that the fourth or axillary plate is not 
much wider than the first plate. The diflFerent series interlock in 
the same manner that the primary series do. The fourth plate 
supports upon each upper sloping side a single non-bifurcating 
arm, which gives to the species twenty arms. The arms are com- 
posed of short quadrangular plates, with arcuate sutures. There 
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are twelve plates, in some of the arms, on our specimen, and if 
complete there would probably be as many more. 

This species cannot be confounded, with any other, from rocks 
of the same age, nor, indeed, with any hitherto described. 

Found in the Keokuk or Warsaw Group, in Clark county, In- 
diana, and now in the collection of Wm. F. E. Gurley. 

ICHTHYOCRINUS SPIN08ULUS, n. Sp. 

Plate V, Fig, 4f view of a cotnpressed specimen, with part of 
the spines on the first racltals brohen off- 

Our specimen is compressed, but the true form with the arms 
folded is roughly ovoid. Distinct sutures separate the plates. All 
axillary plates bear a central spine and there are occasional 
spines on other plates. The entire surface is papillose or very 
strongly granular. Th'e column is large, round, tapers rapidly 
from the body and is composed of thin plates. The basals and 
subradials are entirely covered by the head of the column and 
have not, therefore, been observed. There are no interradials. 

Primary radials, three in each series; they gradually widen, but 
are not of exactly the same length and hence there is a slight 
interlocking of plates, iustead of straight sutures separating the 
different series. The first primary radials are rather longer than 
either of the others and each bears a remarkably strong spine, 
that is directed downward, by the side of the column. The sec- 
ond primary radials are arcuate in the middle of the upper face 
for the projection of a lip or flange from the third plates and 
each bears three small spines, one central and one on each side. The 
third primary radials have steep superior sloping sides, each bears 
a strong central knob or short spine, and two small spines, one 
on each side. They are axillary and bear on each upper sloping 
side three secondary radials. 

The first and second secondary radials are of about the same 
size, arcuate, and are produced transversely in a sharply convex 
central ridge with three obscure nodes on each. The third sec- 
ondary radials are larger and longer and each bears a very strong* 
central node or obtuse spine, and supports upon each upper slop- 
ing side a single arm or tertiary series. There are, therefore, 
twenty arms in this species. Each arm is composed of a single 
series of plates united by arcuate instead of transverse sutures. 
The arms are infolded and broken at the superior end of our 
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specimeD, but as many as thirty plates may be counted in a single 
arm. Some of the arm plates bear a central spine or node, but 
there is not uniformity in the different arms in this respect 

This species is remarkable for its spines, nodes, and rough, un- 
even, external surface, and is distinguished, by its structure and 
the number of plates in the primary and secondary series, from 
all other species. 

It was found in Clark county, Indiana, in what is called the 
Knobstone, but which we think must be of the age of the Eeokuk 
Group, and is now in the collection of Wm. F. E. Gurley. 

Family D0LAT0CRINIDJ3. 

DOLATOCRINUS AMPLU8, n. Sp. 

Plate IV, Fig, 6, basal view; Fig. 7, side view; Fig, 8, 
suimnit view. 

Calyx large, subcylindrical or bowl-shaped, concave below. All 
the plates are ventricose or subspinous and radiately furrowed 
toward the margins. Our specimen is injured at the point of the 
columnar attachment and part of the radial plates are destroyed. 

Basal plates not observed. First primary radials probably as 
wide or wider than long. Second primary radials quadrangular, 
a little wider than long. The calyx will rest on these plates and 
the first interradials. Third primary radials larger than the sec- 
ond, wider than high, pentagonal and bear upon each upper slopiing 
side a single secondary radial. The secondary radials are axil- 
lary and bear upon each upper sloping side four or five tertiary 
radials. There are, therefore, four arms in each series or twenty 
arm openings to the vault. 

The first interradials are the largest plates in the calyx. Four 
of them have nine sides each, while the azygous plate has eleven 
sides. In the regular areas the first plate separates the primary 
and secondary radials and is broadly truncated on top for a sec- 
ond plate that separates the secondary and first tertiary radials 
and is slightly truncated on top by a small plate in the third 
range, and this is followed by two small plates in the fourth 
range which connect with small plates that separate the arms and 
unite with the plates of the vault. The difference between the 
azygous area and the other areas is very slight and consists in 



Digitized by 



Google 



46 

the fact, that the first plate abuts against the first tertiary radials 
and that the secoud plate is followed by two plates in the third 
range instead of one. 

The vault is convex, slightly depressed in the interradial areas 
and apparently bears a subcentral proboscis. The plates are an- 
chylosed in our specimen, and show none of the sutures, and, 
possibly the hole, which we suppose indicates a proboscis, may be 
only a hole broken into the vault. There are two orifices be- 
tween each of the arms that penetrate the vault horizontally. 
They appear to be excurrent and are of the same character as those in 
D, grandis, D. laous, D. inarshi , D. stellifer and D, approxi- 
mat us. 

This species is so distinct from all others that have been de- 
scribed, that no comparison with any of them is necessary. 

Found in the Hamilton Group, near Charlestown, Indiana, and 
now in the collection of Wm. F. E. Gurley. 

Family ACTINOCRINID^. 

ACTINOCRINUS MONTICULIFERUS, n. sp. 

Flute I V\ Fig. 1, view of calyx azygous side on the right. 
This is a remarkably large and robust species, the plates are 
thick and each one bears a more or less ventricose central node, 
and the larger plates are radiately sculptured toward the margins. 
The interradial areas are depressed, giving to the calyx a pen- 
tagonal outline. 

Basals truncated below so as to have a diameter at the base, 
equal to about twice the height, they . stand upright and are 
strongly beveled toward the lateral sutures. The middle^ part of 
the base has a hemispherical depression for the insertion of the 
column, leaving a wide flattened rim around the head of the 
column. First primary radials much smaller than the basals, 
longer than wide, three hexagonal and two heptagonal. Second 
primary radials wider than high, hexagonal and less than half as 
large as the first. Third primary radials in some of the rays 
hexagonal, larger than the second, wider than high and support 
on the superior sloping sides the secondary radials. There is a 
single secondary radial in each series, somewhat smaller than the 
third primary, wider than high, some heptagonal and others hex- 
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agonal, and each supports upon the superior sloping sides the 
tertiary radials. In the ray on the left of the azygoos area there 
are three tertiary radials in each literal series and two in each of 
the proximal series, the second of which are axillary and bear 
upon the superior sides quaternary radials, and thus there are six 
arm openings to the vault in this ray. If the rays are uniform 
in this respect there are thirty arms in this species. Three of 
them are evidently alike in this regard, and we have no reason to 
think the other two are different, but they are so injured in our 
specimen that it cannot be definitely determined. 

There are two small intertertiary radials, one following the 
other in each ray. There are eight plates in each regular in- 
terradial area, the first one is hexagonal, larger than a second 
primary radial, and it is followed by two plates in the second 
series, three in the third and two in the fourth which connect 
through a sharply depressed sunken area with the plates of the 
vault There are eleven plates in the azygous area, the first one 
is rather larger than a first primary radial and in line with 
them, it is followed by two plates in the second series, three in 
the third, three in the fourth and two in the fifth, which connect 
in a sharply depressed area with the plates of the vault 

The vault is covered with large polygonal plates, each one of 
which is possessed of a remarkably large ventricose central node. ' 
It is sharply depressed toward the interradial areas and bears a 
large subcentral proboscis, which is broken off in our specimen 
at the summit of the vault 

This species is distinguished by its great size, the number of 
arms, the number and position of the plates in the interradial 
and azygous areas and the ventricose nodes on the surface. 

Found in the Keokuk Group in Tennessee, and now in the 
collection of Wm. F. E. Gurley. 

ALL0PR08ALL0CRINU8 CEL8U8, n. sp. 

Plate IV, Fig, 9, view opposite azygous area; Fig, 10, azygous 
view of same ; Fig, 11, basal view of same specimen. 

This species has a vault considerably higher than its greatest 
diameter, and most ventricose opposite the azygous side. The calyx 
is convex, at the basals, flat over the radial areas and moderately 
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depressed in the interradial areas. The plates are all nodose or 
subspinous. The column is round, radiately furrowed and pierced 
by a large cinque foil columnar canal. 

The baeals are of equal size, have an he^tagonal outline and form, 
a nodose rim around the end of the column. First radials bear a 
high, transverse, sharp node. Second radials, short, wide, quad- 
rangular. Third radials pentagonal, small ; three of them bear upon 
each of the upper sloping sides, three secondary radials giving two 
arms to each of the three rays. The other two rays adjoin the 
azygous area and the most distant sloping sides of the third 
radials bear three secondary radials and the proximal sloping sides 
bear a tertiary radial whidh is axiJlary and bears upon each of the 
upper sloping sides three tertiary radials, which gives to each of 
these rays three arms. There are, therefore, twelve arms in this 
species and twelve ambulacral openings to the vault. 

The first regular interradials rest between the upper sloping 
sides of the first radials and separate the second and third primary 
and first secondary radials. Each of these plates bears a very large 
node and is followed by a single plate which in turn is followed 
by two plates that connect with the plates of the vault The first 
azygous plate is in line with the first radials and is followed by 
three plates in the second range, two in the third range and two 
in the fourth range that connect with the plates of the vault. 

The vault is somewhat conoid al, remarkably large, and covered 
with convex, tumid and subspinous plates. 

Found in the Warsaw Group, in Tennessee, and now in the col- 
lection of Wm. F. E. Gurley. 

DORYCRINUS GREENEI, n. Sp. 

Plate V\ Fig. 1, basal view; Fig, 2, azygous side view, injured 

in the region of the opening; Fig. 3, summit view, 

showing the broken bulb over the azygous side 

and part of the plates over two rays. 

Species large and robust. Calyx rudely pentagonal in outline, 
by reason of the elevated radial ridges; broadly truncated below for 
the attachment of a large column; breadth two and a half times as 
much as the height to the base of the arms; plates very thick and 
more or less convex; radial ridges, increasing in convexity as far 
the third primary radials, the upper parts of which are directed 
nearly horizontally; sutures beveled; surface sculptured. 



Digitized by 



Google 



49 

Basals form a short subhexagonal disc, gently concave below for 
the attachment of the column, and pierced by a round or slightly 
cinque foil opening for the columnar canal. First radials large, 
of unequal size, rapidly expanding to the lateral angles, one-half 
wider than higher, three hexagonal and two heptagonal; the two 
hexagoual plates adjoining the azygous area are smaller than the 
others. Second radials about two-thirds the size of the first and 
of unequal size and shape; the one opposite the azygous area is 
quadrangular, and twice as wide as high, and anchylosed with the 
third radial, so the suture is very indistinct in our specimen. 
The others are more or less distinctly hexagonal, depending upon 
the truncation of the superior lateral angles, by the adjacent in- 
terradials; some of the angles are broadly truncated, and others 
barely touched. The second radials are much more convex longi- 
tudinally than the first, which gives the calyx at this place a 
marked pentagonal outline. The third radials are of very unequal 
size, smaller than the second, from one and a half to two and a 
half times as wide as high, pentagonal, axillary, and have the 
superior angles directed almost horizontally, and from these plates 
upward the rays are all directed horizontally. The third radial on 
the right of the azygous area bears upon each upper sloping side 
a single secondary radial which is short, wide, pentagonal and 
axillary, and bears upon each upper sloping side at least three 
tertiary radials before the arms are free from the plates of the 
vault. This arrangement gives to this ray four arms. The third 
primary radials in each of the other four radial series bear upon 
the left upper sloping side a single secondary radial, which bears 
upon its upper sloping sides at least three tertiary radials, but the 
other sloping side of the third radial bears only secondary radials, 
which gives to each of these four radial series three arms. The 
species, therefore, possesses sixteen arms before they become free 
from the plates of the calyx and vault. The arms consist of a 
single series of transverse plates, but we know nothing of what 
bifurcations, if any, take place. The plates of the vault and in- 
terradial areas cover the top and sides of these horizontal exten- 
tions of the secondary and tertiary radials, leaving the interradial 
areas deeply depressed between them. 

The first regular interradial, in each area, is a large plate that 
rests between the superior sloping sides of the first primary radials, 
separates the second primary radials, and supports upon its upper 
—6 
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sloping sides two rather large plates that separate the secondary 
and tertiary radials. These plates in the second iuterradial range 
unite with the plates of the vault and the sides of the projecting 
radial series, but our specimen is too much injured to follow fur- 
ther the order of arrangement. 

The first azygous plate is heptagonal, of the same size and in 
line with the first primary radials. It is followed by three rather 
large plates in the second range, thai separate the second primary 
radials, and, in turn, these are succeeded by a range of five some- 
what smaller plates that separate the adjacent secondary and ter- 
tiary radials. The third range, as thus indicated, is succeeded by 
ranges of plates that cross the wide azygous area and form the 
sides of the projecting radial series and thus unite with and be- 
come part of the plates belonging to the vault. The graduation 
from the plates of the calyx to those of the vault leave no definite 
line of separation between them. 

The vault is convex and possessed of a balloon-like prominence 
on the azygous side, part of which only is preserved in our speci- 
men, but it is certainly peculiar and distinct from that belonging 
to any other described species. The opening appears to have been 
seven or eight ranges of plates higher than the third range of 
plates in the azygous area. All the radial areas are high, with 
abruptly descending interradial areas to correspond with the hori- 
zontally projecting arms above described. The plates of the vault 
and balloon-shaped prominence are large, convex and polygonal, 
with a smooth or finely granular surface. The plates directly over 
the junction of the ambulacral passages bear spines and each one 
over the junction of the ambulacral passages belonging to the five 
radial series is particularly robust, though not of great length. 
Our specimen is too much injured upon the vault for a minute 
and careful definition of it, but the injury is mechanical and what 
we have is in a good state of preservation. 

This is a remarkable species, and quite distinct from all hith- 
erto described, though we think it is clearly referable to Dorycru 
nu8. 

Found by G. K. Greene, in whose honor we have proposed the 
specific name, in what is called the Enobstone Group, at Button 
Knobs, in Bullitt county, Kentucky, and which we suppose is the 
age of the Keokuk Group. The specimen described is now in the 
collection of Wm. F. E. Gurley. 
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BATOCRINTS C0PI08C8, XL Sp. 

Plate J', Fig' 6, azygoiis rietr of calyx and vault: Vjri. 6*, opftosite 
view of same, specimen s7ightbj compressed. 

Body rather above medium size. Calyx broadly truncated at 
the base, one-half wider than high, arm openings directed twenty 
degrees above a horizontal line; plates thick, convex; sutures dis* 
tinct; surface granular 

Basals short, thick, and forming a low, hexagonal cup, four 
times as wide as high, with a round hemispherical depression 
radiately furrowed for the attachment of the column. The thick- 
ness of the plates outside the column is about equal to half its 
diameter. They stand upright and are beveled toward the sutures. 
First radials the largest plates in the calyx, twice as wide as 
high, unequal in size, three hexagonal, two heptagoual, and each 
one bears a highly convex, transverse, obtusely angular ridge. 
Second radials small, quadrangular, and more than twice as wide 
as long. Third radials small, pentagonal, rather wider than the 
second, about twice as wide as high, axillary, and bear upon each 
upper sloping side the secondary radials. There are two secondary 
radials in each series except in one opposite the azygous area 
where there are four secondary radials upon each side of the third 
radial. The first secondary radials in the four series are small 
and quadrangular. The second secondary radials in the four 
series are rather large, wide plates, bearing a transverse ridge, 
axillary, and support upon each upper sloping side three tertiary 
radials. There are, therefore, four arms, in each of four series, 
and two arms in the ray opposite the azygous side, or eighteen 
arm openings to the vault. 

There is only a singie regular interradial in each area, one has 
nine sides, another ten, another eleven and the other twelve sides. 
Each one bears a prominent central node. There are four plates 
in the azygous area; the first one is larger than a regular inter- 
radial, is in line with the first radials, though somewhat higher, 
and bears a transverse convex ridge, it is followed by three plates, 
each about the size of a regular interradial and each bearing a 
central node. 

The vault is quite as large as the calyx, most ventricose on one 
side, and bears a subcentral proboscis. It is covered by large, 
nodose, polygonal plates. There are two pores penetrating the 
vault between each of the radial series. 
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There i& of course Rome resemblance between all species of 
Bdforrinus baving, as in this case, a subequal calyx and vanlt; 
but there is no necessity for comparing this species with any of 
them bearing eighteen arms, as the least care will distinguish it. 

Found in the Kaskaskia Group, on Little Barren river, and now 
in the collection of Wm. F. E. Gurley. 

BATOCRINUS SACCULUS, n. Sp. 

Plate V, Fig. 7. view of calyx, vaicU and part of the column, op- 
posite the azijgons area; Fig. 8, hasal vieii% azygoiis side 
u]); Fig. 9, summit view of same, azygous side down. 

Body medium size. Calyx somewhat saucer-shaped, three times 
as wide as high; arms directed horizontally; plates convex; sutures 
distinct; surface granular. Our specimen is a little depressed be- 
low, so as to produce an unnatural concavity around the column, 
and, therefore, does not show the full height of the calyx; it ap- 
pears to be four times as wide as high, but remove the depres- 
sion and it will not be more than three times as wide as high. 
The column is round, and plates rather thick and beveled toward 
the sutures so as to make them sharply angular in the middle. 

Basals small, low, and extending only a little beyond the column. 
First radials small, one-half wider than high. Second radials two- 
thirds as large as the first, quadrangular and only a little wider 
than long. Third radials very little larger than the second, four 
pentagonal, the one opposite the azygons area heptagonal, axil- 
lary and bear upon each upper sloping side the secondary 
radials. There are two secondary radials in each series, four of 
which are axillary and bear upon each upper sloping side a 
tertiary radial. In the ray opposite the azygous area the second 
secondary radials are rather large and bear the free arms. This 
gives to the species eighteen arms. The arms are small and directed 
horizontally. 

There are three plates in each regular interradial area, the first 
are the larger plates of the calyx, and each is followed by two 
rather long plate^.. In one or two of the areas there is a small 
plate above these. The first azygous plate is a little larger than the 
first radials and it is followed by four plates in the second series; 
above these the sutures are obscure in our specimens but appar- 
ently there are three in the third series and above these there is 
one or two plates that connect with the plates of the vault. 
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The vault is convex, most veiilieose on the side opposite the 
azygous area. It is fully as large as the calyx and bears a very 
small subcentral proboscis. It is covered with rather large, polyg- 
onal, convex plates, and is slightly depressed in the interradial 
reas. 

This species somewhat resembles in form, B. spergenensis, but 
differs in the interradial and azygous areas, beside that is a 
twenty armed species while this has only eighteen. It will not be 
mistaken for any hitherto described. 

Found in the Warsaw group, in Washington county, Indiana, 
and now in the collection of Wm. F. E. Gurley. 
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PLATE I. 



HoLOCTsrms otbinus, n. 
Fig. 1. Ventral view. 
Fig. 8. Posterior view, 
Pi^. 8. Summit view. 



■p. 



... 6 



BiLBMirocTtTrnM wtihssbti. d. fp 

Fig. 4. Dorsal Tlew of the spedmen figured by Prof. Wetherby. 
Fig. 6. Dorsal view of the type specimen. 
Fig. 6. Ventral view of the same. 



HoLooTsnras splsndbns, n. sp. . 
Fig. 7. Left anterior view. 
Fig. 8. Right posterior view. 
Fig. 9. Summit view. 
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PLATE II. 



Paob. 

ARCHiBeORlHUS PBCULIARIS, n. Sp 17 

Pig. 1. Lateral view. 

Fig. 2. AcygoaB side view. 

Fig. 8. Basal rlew. 

MiTBOOfUNnS WITUBRBTI, D. Sp ** 

Fig. 4. AsygoaB side view. 
Fig. 5. Basal view. 
Pig. 6. Sammit view. 

ARCHvE'>CHINU8 A8PBRATU8, n. Sp T 19 

Fig. 7. Basal view. 

Fig. 8. Sammlt view. ' 

Fig. 9. AzygoQs side view. 

.BsiocTSTiTis PRiscus, n. sp 14 

Fig. 10. SaminK view. 

Fig. 11. Snmroit view of another specimen. 

Fig. 1'^. LaU^ral view. 

Cartoobinus BLLiPTicufl, n. sp 10 

Fig. 18. Anterior side view. 
Fig. 14. Sammit view. 

CaRTOGRINUS BtO^BlTLUS, D. Sp U 

Fig. 15. Anterior side view. 

Fig. 16. Posterior side view. 

Fig. 17. Sammlt view. 

Fig. 18. Basal view. 

POROORINDH KBNrUCKIBKSTB, n. sp 34 

Pig. 19. Lnteral view. 

C'ARABOCRINrS OVALIS, n. Sp '. 35 

Fig. 20. .\zygouB side view. 

Fig. 31. Opposite side of same specimen. 

ReTIOCRINUS ALVBOLATDS, n. sp 26 

Pig. 22. Azygons side View. 

Ulyptocrinus mbbcerknsis, n. sp 28 

Fig. 28. Azygons side view. 

Calcbocrinus KBSincaiiENSis, n. sp 29 

Fig. 24. Anterior side view. 
Fig. 26. Posterior side view. 

Arcu.cocrinus parvos, n. sp 21 

Fig. 26. BaBal view. 

Fig. 27. Azygons side view. 

Fig. 28. Sammlt view. 

POTERIOCRIKUS CIBOUM'TBXTnS, R. Sp 81 

Pig. 29. Azygons side view. 

Fig. 80. Opposite side of same specimen. 

ZSArRINUM ORANDICULUH, U. Sp 82 

Fig. 81. Azygons side view. 

Fig. 82. Opposite side of same specimen. 
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PLATE in. 



PoTBBiocRiirnB BoovMf Miller & Garley 

Fig. 1. Lateral view, magnified two diameters. 
Fig. S. Lateral view of aame, natural size. 



Page. 
... 88 



P0TXRIi>0BnrD8 MAOOABBI, n. tp 

Fig. 8. view of posterior side, natural else. 

Pig. 4. Same, magnified two diameters. 

Fig. 5. AzygooB side of same, maipilfled two diameters. 

Fig. 6. Same, natnral slee. 
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POTBBIOCBIHUS HAMXONDI, U. 6p 

Fig. 7. Asygous side view, magnified two diameters. 
Fig. 8. Same, natnral size. 



.SB 



PoTiRiooBiNUs MAccABKi, var. DECHBrrrup« n. var 

Fig. 9. AzygonB side view, magnified two diameters. 
Fig. 10. OppoDlie sld« view, miignifled two diameters. 
Fig. 11. Asygous side view, natnral size. 
Fig. 18. Opposite side view, natural size. 
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AOKLAOBtNOS LaaRANDINSIS, n. SP 15 

Fig. 18. Two examples, natnral size. 
Fig. 14. Same, magnified two diameters. 

PlATTCBINUS CORTINA, n. «p 40 

Fig. 15. Lateral view of calyx. 
Pig. IH. Samrait view of same. 

Zbacrincb salemknsib, n. up 87 

Ffc. 17. Latpral view. 

AOBLAORINUS PULASKIBHSIS, U. Sp 16 

Fig. 18. View of type specimen. 

Zbacriwd* CTUHDRiciTs, n. sp .' 88 

Fig. lU. Azygons side view. 

Fiir. 30. Azygoas sid* view of a smaller specimen. 

Pig. 21. Opposite view of same. 
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PLATE IV. 



Page. 

AcnMocBDiuB MONTiODLirBBUS, n. sp 46 

Pig. 1. Azygoas side view of calyx. 

Bartordiub ixpanbdb, n. bp 41 

Fig. 8. Basal view of calyx— azygooB aide down. 

Stnbathocrinub anoularib, n. bp 4S 

Pig. 8. Lateral view of calyx and part of armB. 
Fig. 4. AaygOQB Bide view of same specimen. 

ICHTHTOCRINUB CLARKBITBIB, H. >p , 48 

Fig. 6. Lateral view. 

DoLATOORlNUa AMPLU8, n. Sp 46 

Pig. 6. Basal view. 
Pig. 7. Side view. 
Fig. 8. Vault. 

Alloprosallocrinus cEiiiUB, n. sp 47 

Fig 9. View of calyx opposite azygous side. 
Pig. 10. Az>goa8 side view. 
Fig. 11. Basal view. 



Digitized by 



Google 



Bulletin No. 5. 



ILL. STATE MU8. OP NAT. HIST. 



Plate IV. 



\^: 




Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



PLATE V. 



DORTCBIMUB OBBIMBI,!!. Sp 

Pig. 1. Batal view. 

Fig. 3. Asygons side view. 

Fig. 8. Vault. 



Paqi. 
... 48 



lOHTHTOCRllfUS SPIMOtCLUS, n. Sp * 44 

Fig. 4. Lateral view. 

BATOOBunia oopioaira, n.ap 51 

Fig. 5. Axygons aide view. 

Fig. 6. View of calyx oppoelte acygooe side. 

BATOCRnraa HACoaLUs, n. 8p 5fi 

Fig. 7. View of calyx opposite asygoas side. 
Fig. 8. Basal view, azygons side up. 
Fig. 9. Vault, aKygons side down. 
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DESCRIPTION OF NEW SPECIES OF PALiEOZOIC 
ECHINODERMATA. 

BY S. A. MILLEB AND WM. F. E. GUBLEY. 



SDBKINGDOM ECHINODERMATA. 



CLASS CRINOIDEA. 
ORDER PAL^OCKINOIDEA 
FAMILY ACTINOCRINIDiE. 

BATOCBINUS 8PIN0SUS, D. sp. 

Plate J, Fig, i, azygous side; Fig, 2, opposite view; Fig, 5, basal 
view of the same specimeiiy azygous side down. 

This species is above medium size. The calyx is short, three 
times as wide as high, subpentagonal in outline. The vault is 
high and inflated. All the plates of the body are product in 
wedge-shaped, irregular spines, part of which are broken off our 
specimen. 

Basals short and formiug a low, suucer-shaped cup, with a mod- 
erately concave depression below, for the attachment of the column. 
First primary radials twice as wide as long, and each bearing a 
transverse, wedge-shaped spine, directed downward, that extends 
lower than the facet for the columnar attachment. Second prim- 
ary radials short, about three times as wide as long, quadrangu- 
lar. Third primary radials, wider than long, pentagonal, axillary, 
and in four rays there is a single secondcury radial upon one su- 
perior sloping side which is axillary and bears upon each upper 
side three tertiary ralials, and upon the other superior side there 
are three secondary radials, which arrangement gives to each of 
the four rays three arms. In the ray opposite the azygous area, 
the third primary radial bears upon each upper side three second- 
ary radials and consequently has only two arms. There are, there- 
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fore, fourteen arms, in this species, and fourteen ambulacral open- 
infi:8 to the yault. 

The regular interradial areas are not exactly alike. In two of 
them there is a single plate and in the other two areas a small 
plate follows the first one. In the azygous area, the first plate is 
in line with the first radials and it is followed by three plates of 
nearly equal size, giving to this area a subqnadrate outline. 

The vault is enormously developed, most tumid opposite the 
azygous area and covered with large, polygonal, unequal, and re- 
markably heavy spinous plates. The proboscis is large, subcentral 
and slightly curved back from the azygous side. There are two 
pores that penetrate the vault between each of the arms or twenty- 
eight of these passages in the species. 

This species is distinguished by the development of each radial 
series at the periphery of the calyx which gives to the calyx its 
subpentag onal outliue; by the great development of the vault; by 
the robust spinous plates and fourteen arms. It has some resem- 
blance to JSJretmocrinus prcegravis, which is a twelve armed spe- 
cies and has more plates in the azygous and regular areas. It 
may be said to be constructed upon a similar plan, though not to 
be mistaken for that species. We think that Eretmocrinus prce- 
gravis should be referred to Batocrinus, and possibly the genus 
Eretmocrinus abandoned, at least, the large proboscis, no matter 
how much it may ba curved, will not alone distinguish Erelmocru 
ntis. 

Found by Prof. A. Q. Wetherby, in the Keokuk Group, on 
Little Barren Eiver, Kentucky, and now in the collection of Wm. 
E. E. Gurley. 

BATOCBINUS CURI08US, n. sp. 

Plate J, Fig, 4, azygouB side; Fig, 5, opposite view; Fig. 6, ba^al 

view. 

Species large, vault exceeding the calyx in dimension. Calyx 
more than twice as wide as high, truncated below, regularly expand- 
ing to the first tertiary radials, and then spreading nearly horizon- 
tally to the free arms. Ambulacral openings directed horizontally. 
Each primary, secondary, tertiary and quaternary radial series 
consists of a sharp ridge that slopes laterally to the sutures, the 
sharp angularity increases from the first primary to the last qua- 
ternary plate, each plate also bears a sharp central node or tuber- 
cle. All other plates of the calyx are tumid and each bears a 
central node. Surface granular. Column large and contains a 
large canal. 
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Basals very short, wide, truncated below, lateral satnres deep, 
superior face of each concave, truncated face about twice the di- 
ameter of the column, the facet for which is only moderately 
concave and radiately furrowed. First primary radials of un- 
equal size, from two to four times as wide as long, superior face 
concave, three hexagonal, two heptagonal, and each bears three 
nodes, one central from which the angular radial ridge arises, and 
one on each prolonged lateral side. Second primary radials of 
unequal size, from one and a half to two and a half times as wide 
as long, quadrangular. Third primary radials about one half 
' larger than the second, pentagonal, axillary and support on each 
upper sloping side, two secondary radials. The secondary radials 
are as large as the second and third primaries. The second sec- 
ondary radials are axillary, and, in three rays, bear upon one of 
the superior sloping sides two tertiary radials, the second one of 
which is axillary and bears upon each superior sloping side three 
quaternary radials, and upon the other side of the second sec- 
ondary radials, which are the proximal sides, four tertiary radials, 
which arrangement gives to each of the three rays six arms. In 
the ray opposite the azygous area and in one of the lateral rays 
each second secondary radial is axillary and bears upon each 
upper sloping side four tertiary radials, and consequently these 
rays have four arms. There are, therefore, twenty-six arms in 
this species and twenty-six ambulacral openings to the vault. 
There are no intersecondary or intertertiary plates. 

In two of the regular interradial areas there is one lare:e plate 
followed by a small one, and in the other two areas there is a 
large plate followed by two small ones. These plates are tumid 
and each bears a central node. The azygous area is somewhat 
trapezoidal in outline and contains seven plates. The first one is 
in line with the first primary radials, but is much larger than 
either of them and bears a large transverse Wedge-shaped spice. 
It is followed by three tumid, nodose plates in the second range, 
and these, in turn, by two plates, one of which is quite small, 
and above the larger plate, in the third range, there is a small 
plate in the fourth range, which is immediately below the angle 
formed by the union of the first quaternary plates. 

Vault high, broadly rounded, most tumid opposite the azygous 
side and covered with polygonal, nodose plates. The larger plates 
bear two, three or more nodes, but the smaller ones bear a single 
central node. The proboscis is subcentral on the azygous side. 
There are narrow, elongated plates at the base of the vault, be- 
tween the plates covering the ambulacral furrows, except between 
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the furrows belonging to the quaternary series of radials, and at 
the inferior angles of these elongated plates there are pores pene- 
trating the vault, making, in all, forty of these so-called ovarian 
orifices. 

This species is distinguished by its general form, sharp radial 
ridges, tumid and nodose plate?, and twenty-six arms. It is not 
necessary to make any special comparison with any heretofore de- 
scribed. 

Found by Prof. A. Q. Wetherby in the Keokuk Group, in 
Allen County, Kentucky, and now in the collection of Wm. F. E. 
Gurley. 

BATOCBINUS CASULA, n. sp. 

Plate J, Fig. 7, azygous view; Fig, 8, side view of the same 
specimen, part being broken away opposite the azygous side 

Species large, calyx and vault subequal in size. Calyx one-half 
wider than high, bowl-shaped, most rapidly expanding above the 
secondary radials, and ambulacral openings directed nearly hori- 
zontally. Badial ridges angular and in the tertiary and quater- 
nary series embracing the entire plates to the lateral sutures, 
and each plate bears a central node. All the plates of the calyx 
are tumid and each bears one or more nodes. Surface granular. 
Column large. 

Basals short, twice as wide as high, bear a tubercle at each side, 
and form a low hexagonal disc, one-half wider than the column, 
each superior face concave and lateral sutures deep. First primary 
radials of uneijual size, from one- half wider to twice as wide as 
long, superior face transverse or slightly concave, three hexagonal, 
two heptagonal and each bears a central node, and the larger ones 
have small' lateral nodes. Second primary radials comparatively 
small, quadrangular, and about one-half wider than high. Third 
primary radials about one-half larger than the second, pentagonal, 
axillary, and support on each upper sloping side two secondary 
radials, and in one of the ra}s in our specimen there are three 
secondary radials. The secondary radials are larger than the 
second and third primaries, and the last one is axillary in all the 
rays. Above this some of the rays are injured in our specimen. 
The lateral ray shown in figure 8 has four tertiary radials upon 
each upper sloping side of the last secondaries which gives to 
this ray four arms. The ray shown on the right of the azygous 
area in figure 7 has four tertiary radials on each of the upper 
proximal sides of the second secondaries, and two tertiary radials 
on each of the upper distal sides, the last of which is axillary 
and supports upon each upper side three quaternary radials, 
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which arrangement gives to this ray six arms. The species evi- 
dently has either twenty-fonr or twenty-six arms. The arms are 
in clusters of two or three that project and have depressed inter- 
spaces, that are most conspicuous on the vault, but give a very 
irregular outline to the top of the calyx. 

In each of the regular interradial areas there are four plates. 
The first is very large; it is followed by two plates of unequal 
size, and above these there is a smaller one. The azygous area 
is much elongated and contains seven plates. The first one is in 
line with the first primary radials, and nearly as large as any of 
them. It is followed by three plates sub-equal in size and about 
as large as the first. These are followed by two plates, one quite 
small and the other about as large as those in the second range. 
Above these there is an elongated plate in the fourth ran^e that 
sends an angle high between the quaternary radials, and to near 
the top of the calyx. 

The vault is convex, irregular, depressed in the interradial areas 
and covered with remarkably large, polygonal, peculiar, nodose 
plates. Some of the plates bear a large, wedge-shaped spine; 
others bear one, two or three nodes, more or less irregularly de- 
fined. The proboscis is subcentral, but broken off in our speci- 
men. Three elongated plates with nodes near the upper end may 
be seen over the azygous area in figure 7, and two orifices pene- 
trating the vault at their lower angles. One elongated plate may 
be seen in figure 8 separating the four armed series with two 
orifices penetrating the vault at the lower angles. And the plate 
separating the four armed from the six armed series is one-half 
longer than either one shown in the illustrations. Two pores pene- 
trate the vault between each of the arms, except the quaternary 
series, and, therefore, there are forty of these so-called ovarian 
orifices. 

This species bears more resemblance to Baiocrinus citriosus 
than to any other heretofore described, though the vault differs 
so much from that, it will be wholly unnecessary to institute any 
comparison. The diflference in the form of the caljx in the two 
species will account for the variations in the size and shape of 
the plates so far as the basal and radial series extend, but the 
differences in the number of interradials and shape of the areas 
will always constitute specific characters. The sharp radial plates 
in B. cnriosus and depressed spaces between the bunched radial 
series in this species are not to be overlooked. 

Found by Prof. A. G. Wetherby in the Kejkuk Group, on 
Little Barren River, in Kentucky, and now in th^ collection of 
Wm. F. E. Gurley. 
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BATOCRIMUS HONOBABILIS, n. Sp. 

Plate /, Fig. 9, azygous view; Fig, 10, opposite side same specimen. 

Species large, with a vault less than half the height of the 
calyx. Calyx nearly as long as wide, hexagonal below and most 
rapidly expanded near the top. Plates tumid and subspinous, 
Ambulacral openings directed upward at an angle of thirty degrees. 
Column large and radiately furrowed. 

Basals stand upright and form a hexagon about twice as wide 
as high and about twice as wide as the diameter of the column. 
•They are beveled towards the sutures and flattened on the sides 
and extend to wedge-shaped end below the commencement of the 
column, so that the calyx will stand on the cuneiform edges. First 
primary radials large, nearly as loup: as wide, three hexagonal, 
two heptagonal. Second primary .radials a little wider than long, 
quadrangular. Third primary radials abut upon two interradials 
at one or both ends, and consequently four of them are hexagonal 
and one heptagonal; the heptagonal plate is shown in figure 10. 
They are very unequal in size, but each one is axillary and sup- 
ports upon each of its two superior sides two secondary radials. 
The secondary radials are rather long and as large as the second 
and third primary radials, the second secondary radials are axil- 
lary and each supports on its superior sloping sides three tertiary 
radidals, and in some rays four tertiary radials. By this arrange- 
ment there are four arms in each radial series or twenty arms 
and twenty ambulacral openings to the vault in this species. There 
are no intersecondary or inter tiary plates. 

The regular interradial arms are much elongated and the two 
shown in figure 10 have each four plates, one in the first range, 
two in the second and one in the third. But in each of the other 
regular interradial areas there are three plates in line, the third 
one being the smallest. In the azygous area there are seven plates 
and it is somewhat trapezoidal in outline. The first one is as 
long as wide, larger than a first primary radial and in line with 
them. It is followed in the second range by three large plates 
and these by two in the third range and one in the fourth, which 
separates the first tertiary radials, and in these rays there are 
four tertiary radials. 

The vault is subhemispherical or broadly rounded and bears a 
small subcentral proboscis which is broken off in our specimen. 
It is covered with large, tumid, polygonal plates, each of which 
bears a central mode. The interradial areas are slightly depressed 
between each paif of arms where there is an elongated plate and 
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an orifice at each of its inferior angles. This arrangement places 
one pore on one side of each arm or gives to the species twenty 
of these so-called ovarian pores. 

This species is distinguished by its general form, cuneiform 
basal plates, elongated interradial areas, twenty arms and nodose 
plates. It cannot be mistaken for any hitherto described. 

Found by Prof. A. Q. Wetherby, in the Keokuk Group of Ten- 
nessee and now in the collection of Wm. F. E. Qurley. 

BA^TOCRINUff WETHEBBYI. 

Plate J, Fig, 11, azygous view; Fig. 12, opposite side of same 
specimen. The outer rim of the basals is broken off. 

Species rather above medium size, biturbinate vault larger than 
the calyx. Plates of the vault tumid and nodose, while those of 
the calyx are smooth. Calyx twice as wide as high, truncated 
and expanded at the base, and broadly constricted in the region 
of the secondary radials, and having the last tertiary radials 
directed nearly horizontnlly. The surface is without radial ridges 
or other ornamentation except a granular covering. 

The basals are truncated below and broadly expanded, but the 
outer rim is broken oflf in our specimen 'so the true diameter is 
not disclosed. The column is large and inserted in a concave rad- 
iately furrowed depression. The first primary radials are very 
short, from three to four times as wide as long, superior face 
concave, three hexagonal and two heptngonal. Second primary rad- 
ials short, from two to three times as wide as lon>^, quadrangular. 
Third primary radials very little larger than the second, pentag- 
onal, axillary and supports on each superior sloping side two 
secondary radials. The secondary radials are larger than the sec- 
ond and third primary radials and considerably wider. The second 
secondary radials are axillary and bear on each superior sloping 
side two rather long tertiary radials. By this arrangement there 
are twenty arms and twenty ambulacral openings to the vault 

There is a single very large plate in each of two regular inter- 
radial areas and two plates in each of the other two areas, one 
rather large plate followed by a small , one as shown in figere 12. 
There are five azygous plates. The first one is much larger than 
either of the first primary radials and in line with them. There 
are three plates in the second range, the middle one being much 
the smallest and quadrangular. There is a single wide plate in 
the third range which is nearly as large as the first. The azygous 
area is, therefore, nearly square in outline, with a small quad- 
rangular plate in the center surrounded by four plates in the angles 
of the area. 
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The vault is hipjh, subconical with a large subcentral proboscis. 
It is covered with larG:e, tumid, uodose, polygonal plates. The 
interradial areas are slightly depressed between each pair of arms, 
where there is a narrow elongated plate and an orifice at each of 
its inferior angles. This arrangement places one pore on one side 
of each arm or gives to the species twenty of these so-called 
ovarian apertures. 

This species is distinguished by its general biturbinate form, 
expanded basals, smooth calyx, nodose vault, square azygous area 
and twenty arms. It is a marked species that need not be mis- 
taken for any heretofore described. 

Found by Prof. A. G. Wetherby, in whose honor we have proposed 
the specific name, in the Keokuk Group, at White Creek Springs, 
in Tennessee, and now in the collection of Wm. F. E. Gurley. 

BATOCRINUS LATERNA, n. Sp. 

Plate J, Fig. 13, azygous area on the right; Fig. 14, basal view 
to show the diameter of the basal plates. 

Species rather above medium size and having a lantern shape 
that suggested the specific name. Vault conical and larger than 
the calyx. Calyx more than twice as wide as high; basals thin 
and remarkably expanded in a circular disc; each radial series 
consists of a sharp ridge that slopes laterally to the sutures, 
while the interradial areas are flattened and depressed so that a 
transverse section of the calyx, at any point below the secondary 
radials, will be sharply pentagonal in outline. The calyx is ab- 
ruptly expanded above the secondary radials so that the last 
tertiary radials are directed horizontally, in pairs, with a depress- 
ed interradial space between them. The angularity of the radial 
ridges is somewhat like it is in Batocrinus curiosus, but otherwise 
the calyces have no resemblance to each other. 

The basals form a thin circular disc that has a diameter one- 
half greater than the height of the calyx, and, in the center of 
which, on the lower flat side, there is a concave radiately furrow- 
ed depression for the attachment of the column, and a small 
round columnar canal. The diameter of the column is about one- 
fourth the diameter of the basal disc. The first primary radials 
are short, two or three times as wide as high, have a concave face 
for the second radials, are longitudinally sharply angular in the 
middle, and appear as if set down upon the surface of the plane 
basal digc. Second primary radials short, sharply angular in the 
middle, quadrangular. Third primary radials very little larger 
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than the secoDd, pentagonal, axillary and bear upon each superior 
lateral side two secondary radials. The secondary radials are 
short, the last one axillary and supporting? on each superior slop- 
ing side three tertiary radials. This arrangement ^ves to the 
species twenty arms and twenty ambulacral openings to the vault. 
The ambulacral openings are directed honzontally. 

The regular interradial areas are depressed and flattened below 
the base of the radial ridges. Some of the matrix covers the 
plates in some of the areas so that they cannot be distinguished. 
In the area, on the left of figure 13, there are three plates, one 
in the first range and two in the second, one of which is much 
longer than the other. In the azygous area there are five plates. 
The first one is in line with the first primary radials, only about 
half as wide but somewhat longer than either one of them. It 
appears to stand up on the circular disc filling the middle part 
of the depressed and flattened area. It bears a small central 
tubercle, but all the other iuterradials are flat and smooth. It is 
followed by three rather large flat plates, in the second range, and 
above these, in the third range, there is a single, narrow, elongated 
plate that extends one angle high between the second tertiary 
plates, but is cut off from reaching the plates of the vault 

Vault very high, conical, larger than the calyx and bearing a 
large subcentral proboscis. The interradial areas are depressed 
between each pair of arm bases. The vault is covered with large, 
polygonal, and tumid plates, each one of which bears a large 
central node. There is a narrow elongated plate between each 
pair of ambulacral furrows and an orifice at each of its inferior 
angles. This arrangement places one pore on one side of each 
arm or gives to the species twenty of these so-called ovarian 
apertures. 

The large round basal disc, pentagonal outline of the calyx, 
sharp radial ridges, depressed and flattened interradial areas, 
conical vault and twenty arms distinguish this species. There is 
no doubt but that the probossis is large and long and that the 
basal disc is expanded, probably, beyond any other known species. 
Both of these characters are ascribed to Erelmocrinus, but there 
is no difliculty in showing, as we have before remarked, that the 
proboscis, alone, cannot be relied upon to distinguish the genera. 
The basal plates cannot be relied upon, for you may pass by a 
graded scale from the extraordinary basals, in this species, to those 
in Baiocrinus weiherbyi and then to Batocrinus curiosiLS and then 
io Batocrinus casula where the basals are rounded instead of ex- 
panded. The only other character by which Eretmocrinus is dis- 
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tiDgnished from Batocrintta is found in the arms, and, as we shall 
have occasion to describe a species, in this paper, having the flat- 
tened arms belonging to Ereirriocrinus, we will defer further com- 
parison until that species is before us. If EretmocrinuSy however, 
is a valid genus, the probability is, that this species should be re- 
ferred to it, in the absence of a knowledge of the arms, for, oth- 
erwise, the ^enus can only be known by the arms, which are 
rarely ever foand, in chert or among silicified specimens. The 
species most nearly related to this one is Ereimocrinus Ij^onanus, 
though they are readily distinguished by the basal plates and in- 
ter radial areas; differences, however, which are only specific, not 
generic. They both belong to the same genus. 

Found by Prof. A. Q. Wetherby, in the Keokuk Group, at 
White Creek Springs, Tennessee, and now in the collection of 
Wm. F. E. Gurley. 

BATOCRINUS LACINIOSUS, n. Sp. 

Plate i, Fig. 15, view opposite the azygoua area; Fig, 16, azy^ 
gous side of same specimen. 

Species medium size, one of our specimens is much smaller than 
the one illustrated. General ^ form bitiubinate; vault larger than 
tiie calyx. Calyx twice as wide as high, broadly truncated below 
and rapidly expanding from the secondary radials so as to direct 
horizontally the last tertiary radials and ambulacral openings. 
Plates on the lower part of the calyx tumid and subspinoup, those 
on the superior part plane or slightly convex. Badial ridges un- 
defioed; sutures distinct. 

Basals form a low hexagonal disc, one-half wider than the 
diameter of the column. Columnar depression concave and radi- 
ately furrowed, canal small. First primary radials large, only a 
little wider than long and each bears a robust, transverse, cunei- 
form node, three hexagonal, two heptagoual. Second primary 
radials very small, short, about twice as wide as long, quadrangu- 
lar. Third primary radials about one-half larger than the second, 
pentagonal, axillary, and in the rays adjoining the azygous area, 
bearing on the distal sloping sides three secondary radials and on 
the proximal sides one secondary radial, which is axillary, and 
bears upon its superior sloping sides three tertiary radials, which 
gives to each of these rays three arms. In the two lateral rays 
the third primary radials bear upon each superior sloping side a 
single secondary radial, which is axillary and bears upon each 
upper sloping side three tertiary radials, which gives to each of 
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these rays foar arms. In the ray opposite the azygons area the 
third primary radial bears npon each upper sloping side three 
secondary radials which gives to this ray two arms. There are, 
therefore, in this species, sixteen arms and sixteen ambulacral 
openings to the vault. 

There is a single large tumid plate in each regular interradial 
area. In the azygous area there are six plates. The first one is as large 
as a first primary radial, and in line with them, and bears equally 
as robust and cuneiform a spine. It is followed by three much 
smaller plates, in the second range, and these, in turn, by two 
plates, the lower one of which is much the smaller. 

The vault is conical, larger than the calyx and bears a subcen- 
tral proboscis. It is covered with large subspinous plates. There 
is an elongated plate between each pair of arms and one dividing 
the three armed rays that separate the ambulacral coverings at 
the base of the arms and a pore penetrates the vault at each in- 
ferior angle of these narrow plates, which arrangement gives to 
this species eighteen of these so called ovarian apertures. 

This species is distinguished by the general form, tumid plates 
on the lower part of the calyx and smooth plates in the superior 
part, azygous area and sixteen arms. 

Found by Prof. A. Q. Wetherby in the Keokuk Group, of Ten- 
nessee, and now in the collection of Wm. F. E. Gurley. 

BATOCRINUS CASUALIS, n. sp. 

Plate J, Fig, 17, view opposite the azygous area; Fig, 18, azy- 
gous view of same specimen. 

Species below the average size, biturbinate, vault and calyjc sub- 
equal. Calyx broadly truncated below, only slightly expanded 
above and ambulacral openings directed upward at an angle of 
forty degrees. Diameter about one fifth greater than the height. 
Radial ridges not distinguished. A few of the plates in the lower 
part tumid, those in the upper part only slightly convex or plane. 

Basal plates sta'^d upright and form an hexagonal disc three 
times as wide as high, truncated below, and having a deep cavity 
for the insertion of the column, which is a little less than half 
the diameter of the basal disc. Columnar canal small. Firot pri- 
mary radials large, one-fourth wider than high, three hexagonal, 
two heptagonal and each bearing a robust, transverse node. Sec- 
ond primary radials small, quadrangular. Third primary radials 
a little larger than the second, pentagonal and axillary. The sec- 
ond and third primary radials together much smaller than the first. 
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The third primary radials adjoining the azygons area bear on the 
distal sloping sides two secondary radials and on the proximal 
sloping sides one secondary radial which is axillary and bears upon 
its superior slopiug sides two tertiary radials which gives to each 
of these rays three arms. In the two lateral rays the third pri- 
mary radials bear upon each superior sloping side a single sec- 
ondary radial, which is axillary and bears upon each upper sloping 
side two tertiary radials, which gives to each of these rays four 
arms. In the ray opposite the azygous area the third primary 
radial bears upon each upper sloping side two secondary radials, 
which gives to this ray two arms. There are, therefore, in this 
species, sixteen arms and sixteen ambulacral openings to the vault. 

There is a single, rather large, convex plate in each regular in- 
terradial area. In the azygous area there are four plates. The 
first one is in line with the first primary radials, though much 
smaller, and bears a central node. It is followed by two plates in 
the second range and one in the third, giving to the area a sub- 
quadrate outline. 

The vault is conoidal, covered with tumid, polygonal plates and 
bears a subcentral proboscis. There are a few of the so-called 
ovarian apertures but they cannot be accurately determined in our 
specimen. 

This species is distinguished by its general form, surface orna- 
mentation, azygous area, and sixteen arms. When compared with 
Balocrinus ladniosus it will be noticed that the calyx is much 
longer and yet has one plate less in the secondary and tertiary 
series, beside the other diflferences. It belongs to one of the forms 
sometimes referred to Ereimocrinus, but we see no suflicient 
reason for so classifying it. 

Found by Prof. A. Q. Wetherby in the Keokuk Group of Ten- 
nessee, and now in the collection of Wm. F. E. Garley. 



BATOCRINUS ARCULA, n. Sp. 

Plate II, Fig, 3, azygous side; Fig. 4, summit view; Fig, 5, 
basal view of same specimen. 

Species rather above medium size and having a low calyx and 
convex vault. Calyx low, saucer-shaped and having a diameter more 
than four times its height. Radial ranges not defined and no surface 
ornamentation. Ambulacral openings directed horizontally. Sur- 
face smooth or granular, our specimen being silicified, the granu- 
lar appearance may or may not represent the surface of the plates. 
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The basals extend a little beyond the oolamn and form a sab- 
hexagonal band around the superior end of it, with a concave de- 
pression radiately farrowed for its attachment. The canal is small 
and cinque foil. The first primary radials short, about three times 
as wide as high; three hexagonal, two heptagonal, superior side 
slightly concave. Second primary radials small, short, quadrangu- 
lar, two are three times as wide as high. Third primary radials 
very little larger than the second, pentagonal, axillary, and on the 
distal side of the two rays adjoining the azygous area bear two 
secondary radials, the last of which is axillary and bears two ter- 
tiary radials on each upper sloping side, and on the proximal 
side having a single secondary radial, which is axillary and bears 
three tertiary radials. In each of the two lateral rays there are 
two secondary radials on each upper sloping side of the third 
primary radials, the second one being axillary and supporting on 
each upper sloping side two tertiary radials. By this arrangement 
there are four arms to each of these four rays. In the ray oppo- 
site the azygous area the third primary radial bears upon each 
upper sloping side three tertiary radiaU which gives to it two 
arms. There are, therefore, eighteen arms to this species and 
eighteen ambulacral openings to the vault 

In three of the regular interradial areas one large plate is fol- 
lowed by two small ones, in the other area there are only two 
plates, one following the other. The azygous area is somewhat 
triangular or conical and contains nine plates. The first one is in 
line with the first primary radials and somewhat smaller. It is 
followed by three plates of nearly equal size in the second range, 
and these by three plates in the third range, on the side of the 
highest of which there is a small plate that might be referred to 
a fourth range though not extending as high as the middle plate 
in the third range, and on the apex of the middle plate there is 
a single plate that extends as high as the calyx and unites with 
two plates connecting with the vault. 

The vault is two or three times as large as the calyx, most con- 
vex or tumid opposite the azygous side and covered with large, 
polygonal plates, each of which bears a central node, except in 
the azygous interradials where the plates are small and plane or 
very slightly convex, ft boars a large subcentral proboscis. The 
arms are arranged in pairs and two pores penetrate the vault be- 
tween each pair of arms, which gives to this species eighteen of 
these so-called ovarian apertures. 
-3 
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This species is distinquished by its form, large azygoas area 
connected with the vault, and peculiar azygous interradius on 
the vault, and eighteen arms. It cannot be mistaken for any 
species heretofore described. 

Found by Prof. A. G. Wetherby in the St. Louis Group, in 
Washington county, Indiana, and now in the collection of Wm. F. 
E. Gurley. 

BATOCRINUS PILEU8, U. Sp. 

Plate II, Fig. 6, basal view slightly broken; Fig. 7, summit view; 
Fig. 8, side view of the same specimen. 

This species is rather large in circumference, with an almost 
flat calyx and moderately convex vault, or plano-convex in outlinp. 
The cap-like form saggested the specific name. While the calyx 
is nearly flat, the radial ridges are distinctly convex. Ambulacral 
openings directed upward at an angle of thirty degrees and not 
visible in a basal view. 

Basal plates form a flat disc very little larger than the diame- 
ter of the attaching column. First primary radials short, more 
than twice as wide as long, three hexagonal, two heptagonal. 
Second primary radials about two-thirds as large as the first, quad- 
rangular. Third primary radials nearly as large as the first, pen- 
tagonal, axillary, and supporting on each upper sloping side two 
secondary radials. The second secondary radials are axillary and 
bear upon each superior sloping side three tertiary radials which 
gives to each ray four arms. There are, therefore, twenty arms 
in this species and twenty ambulacral openings to the vault. 

There are three plates in each regular interradial area, one mod- 
erately large followed by two smaller ones. The azygous area is 
subovate in outline and contains eight plates. The first one is in 
line with the first primary radials and narrower and longer than 
either of them. It is followed by three plates in the second range 
and three in the third range, the middle and higher one of which 
is truncated by a small plate that extends to the top of the calyx 
and unites with the plates of the vault 

The vault is convex and twice as large as the calyx, most tumid 
opposite the azygous side. There are three large, convex plates 
over each ambulacral area, one over the place where each pair of 
ambulacral furrows unite and the other over the point where they 
all come together. There are also four or more large, convex 
plates near the base of the proboscis on the side opposite the azy- 
gous area. The interradial areas are slightly depressed and cov- 
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ered with smaller polygonal plates. Most of the sutores being 
destroyed in our specimen, these plates are not indicated in the 
illustrations. The vault is broken in our specimen so as to show 
no part of the subcentral proboscis. Two pores penetrate the 
vault between each pair of arms, which gives to this species 
twenty of these so-called ovarian apertures. 

This species is distinguished by its general form, flattened calyx, 
ovate azygous area connected with the vault, regular distribution 
of large convex plates on the vault, and twenty arms. It cannot 
be mistaken for any species heretofore described. 

Found in the St. Louis Group, in Washington county, Indiana, 
and now in the collection of Wm. F. E. Gurley. 

BAT0CRINU8 BURKETI, U. sp. 

Plate Ilf Fig. 9, showing cohimn, calyx and arms, azygous view. 

This species is rather above medium size and is founded on a 
single fine specimen on a slab. Of course, it does not disclose the 
entire calyx and as the arms are preserved the vault cannot be 
seen. The cal>x is nearly twice as wide as high, and subhemi- 
spherical. Though somewhat lobed in the superior part there are 
no radial ridges or proper evidences of surface ornamentation. 
The column is round, med um size, and composed, within an inch 
of the calyx, of rather thick plates, every alternate one projecting 
beyond the other; but farther removed from the calyx, the pro- 
jecting plates are at irregular distances from each other as shown 
in the illustration. 

Basals form a low hexagonal cup, more than one-half wider than 
the diameter of the column and bearing a small rim or truncated 
bottom which contains the concave depression for the insertion of 
the column. First primary radials large, a little wider than high, 
three hexagonal, two heptagonal. Second primary radials rather 
large and about one-half wider thah high. Third primary radials 
differ greatly in size, and part are pentagonal and others hexagonal. 
The one on the left of the azygous area is only a little larger 
than the second primary radial, pentagonal, axillary and beai*s on 
one side three secondary radials, and on the other which adjoins 
the azygous area one secondary radial which is axillary and sup- 
ports on each upper sloping side two tertiary radials. The arms 
then bifurcate on the third plate, which gives to this ray six 
arms. The third primary radial on the right of the azygous area 
is hexagonal, axillary and bears on the side adjoining the azygous 
area i9iO secondary radials, and on the distal side two secondary 
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radials, the second one of which is axillary and bears upon each 
superior side one tertiary radial. The arms then bifaroate on the 
third plate, which gives to this ray six arm& It will be noticed 
that these rays are quite differe:::t and yet result in producing 
the same number of arms. The lateral rajs, as far as they can 
be seen, on our specimen, appear to be constructed in the same 
manner as the two above described. The ray opposite the azygous 
side may have the same number of arms and it may have two 
less. We can see seventeen arms, the others are covered. The 
species, therefore, as near as can be ascertained has either twenty- 
eight or thirty arms. The arms are large, long, and composed of 
a double series of small interlocking plates, that bear long pin- 
nules. 

The regular interradial area on the left of the azygous side is 
elongated, extends to the vault and contains five plates. The first 
is medium size and rents between the superior sloping sides of 
two first primary radials; it is followed by two somewhat smaller 
plates in the second range, and these by one of about the same 
size in the third range, and this by an elongated plate in the 
fourth range, that separates the arm-bearing plates of the calyx 
and unites with the plates of the vault. No other regular area 
can be described from our specimen. The azygous area is elongate, 
subovate and contains nine or more plates. The first plate is in 
line with the first primary radial-* and quite as large. It is fol- 
lowed by three plates in the second range, and these by three in 
the third range, and these by two plates in the fourth range that 
separate the arm-bearing plates, and one of which unites with the 
plates of the vault. 

This species will be distinguished by its smooth calyx, slightly 
lobed by the projecting radial series at the summit of the calyx, 
and depressed interradials, that separate the arm^bearing plates; 
by the shape of the regular and azygous areas and the number of 
plates which they contain, and their connection with the plates of 
the vault, which is so exceedingly rare in this genus; and by the 
structure of the radial series and number of arms. We know of 
no species with which it is necessary to make a comparison, or 
for which it might be mistaken. 

Found by Mr. N. K. Burket, in the Keokuk Group, at Hamilton, 
Illinois, and now in the collection of Wm. F. E. Qurley. 
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BATOOBINUS LABELLUM, n. Sp. 

Plate 2, Fig. 10 y azygous side; Fig. 11, basal view; Fig. 12, 

summit view. 

This species is medium size, depressed, biturbinate or resembling 
in oatline a doable convex lens. Calyx and vault snbequal. 
Caljx saucer-shaped, about two and a half times as wide as hif2[h. 
Plates convex or transversely ridged, by being beveled toward the 
sutures, which are remarkably well defined. Ambulacral openings 
directed upwards at an angle of twenty degrees and not visible in 
a basal view. 

The basals extend a little beyond the column and form a sub- 
hexagonal band around the superior end of it, with a concave de- 
pression radiately furrowed for its attachment, and in this respect, 
resembles Baiocrinus arcula. First primary radials short, two or 
three times as wide as long, three hexagonal, tvo heptagonal. 
Second primary radials short, about twice as wide as long, quad- 
rangular. Third primary radials a little larger than the second, 
three pentagonal, two hexagonal, axillary, and in four of the rays 
supporting upon each upper sloping side two secondary radials, 
the second one of which is axillary and bears upon each superior 
sloping side three tertiary radials which gives to each of these 
rays four arms. In the ray opposite the azygous area the third 
primary radial bears upon each upper side four secondary radials 
which gives to this ray two arms. There are, therefore, eighteen 
arms in this species and eighteen ambulacral openings to the 
vault. 

There are three plates in each of three regular interradial areas, 
one large plate followed by two small ones. In the other area 
there are four plates, one large plate followed by two small ones 
in the second range and these by one in the third range. The 
azygous area is sub-ovate, in outline, and contains eight plates. 
The first is in line with the first primary radials and of about the 
same size. It is followed by three plates in the second range, and 
these by three plates in third range, above which, a single plate 
separates the first tertiary radials, while the second tertiary radials 
unite over its superior angle. 

The vault is about the same size as the calyx and very much 
like it in outline. It is coveic^d with numerous, tumid, polygonal 
plates, each of which bears a central node. There are two pores 
that penetrate the vault between each pair of arms or eighteen 
of these so-called ovarian apertures in the species. 
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This species is distingaished, by its general form; by the beveled 
plates of the calyx; by the azygous area and eighteen arms. There 
is no species with which it is necessary to make any comparison. 

Foand in Keokuk Gronp, in Washington county, Indiana, and 
now in the collection of Wm. F. E. Garley. 

ACTINOOBINUS B0TRU08US, n. sp. 

Plate 2, Fig. 1, azygous side; Fig, 2, opposite side of the same 

specimen. 

Species robust, above medium size. Calyx nearly as long as 
wide. Kadial series prominent and inter-radial areas depressed so 
as to give it an ob pyramidal form or sub -pentagonal outline to a 
transverse section. Plates thick, tumid, and each one bears a cen- 
tral node, which, on the larger plates, is elongated transversely. 
The rays are abruptly expanded above the third primary radials, 
leaving the inter- radial areas depressed, thus forming projecting 
clusters of each of the five radial series and directing the ambulacral 
openings nearly horizontally. The sutures are interrupted by 
radiating sculptures, that are so short that the sutures appear as 
if pitted. 

Basals a little wider than high, very thick, contracted in 
the middle and at the upper part so as to leave an expanded rim 
projecting much beyond and below the point of attachment with 
the column and having widely gaping sutures below so that the 
calyx will stand on the projecting and contracted ends of the basal 
plates. Column round, radiately furrowed, and having a diameter 
a little more than one- third the greatest diameter of the expanded 
basals. First primary radials large, rather longer than wide, three 
hexagonal and two heptagonaL Second primary radials wider than 
high, hexagonal, and more than half as large as the first Third 
primary radials as large a? the second, heptagonal, and support- 
ing upon each of the superior sides a single secondary radial which 
is axillary, and supports upon each of its superior sides two ter- 
tiary radials, the last of whjch is axillary and supports the free 
arms, in all the rays that are preserved to show that extent of 
development in our specimen, though «ome of the rays do not 
preserve the first arm plates. If the arms are alike, therefore, in 
these four rays there are eight to each one. In the ray opposite 
the azygous area, on one side of the third primary radial, there is 
a single secondary plate, which is axillary and supports on each 
upper side two tertiary radials, and on the other side there are 
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three secondary radials, beyond wluch bur specimen is not pre- 
served. If the last secondary and tertiary radials are axillary, 
there are six arms in this series. By this arrwiig|>wwt, if the 
arms are aniform, there are thirty-eight arms to this species. But, 
we cannot be certain that all the arms are doable, as* we know in 
some instances in other species such is toi the case. The greater 
probability is, however, that they are uniform and that the species 
possesses thirty-eighb arms. The ambulacral openings come to- 
gether on the first tertiary radial, and hence, if the projecting 
radial series were broken away, at this place, there would appear 
to be only nineteen ambulacral openings to 'the vault. There are 
no inter-8ecx>ndary or inter- tertiary radials. 

The first regular interradial is smaller than a secoDd primary 
radial. It is followed by two smaller plates in the second range, 
and these by three smaller plates in the third range, which sepa- 
rate the lower part of the first secondary radials. Above this 
point there is some difference in the areas, and the plates are 
small and thrown out of any definite arrangement by being con- 
tinued up the sides of the projecting arm series as well as cov- 
ering the depressed interradial area and graduating into the 
plates of the vault without any line separating the plates of the 
calyx from those of the vault. In one of the areas there are in 
the fourth irregular range four plates and in another area there 
are five, these separate the first tertiary radials. The first plate 
in the azyzons area is^smalier than a first primary radial and in 
line with them. It is followed by two plates, in the second range, 
each of which is nearly as large as a first regular interradial, and 
these are followed by a range of three -plates which are some- 
what smaller and separate the third primary radials. There are 
four plates in the fourth range and above this range the plates, 
in our specimen, are covered with the matrix so as to obscure 
the sutures, but the area above this does not seem to be differ- 
ent from the regular areas. 

The vault is convex and covered with large polygonal plates 
over the ambulacral areas, each one of which is possessed of a 
large ventricose central node, while the interradial areas are 
abruptly sunken and covered with small plane plates. The pro- 
boscis appears to have been quite small and central though 
broken away from our specimen. The ventricose vault plates in 
this species are much like they are in AcUnocrinus moniiculif- 
eras and the swelling may be due more or less to silicification. 
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This species is distiDgaished by its general form and stmctnre 
from all others that have been described and it does not seem 
that a companson witli any oE tbem will aid in distinguishing it. 

Found by Prof. A. G. Wetherby, in the Keokuk Group of Ten- 
nessee, and 'now in the collection of Wm. F. E. Gurley. 

SACCOCBINUS UMBROSUS, n. Sp. 

Plate II, Fig. 13, lateral view, with azygous area on the right; 

Fig. 14, lateral view, with azygous area on the 

left, same specimen. 

Species large. Calyx urn-shaped below, but spreading at the 
top, so as to resemble a Strotocrinus, and which suggested the 
specific name. Only part of the spreading top is preserved in 
our specimen, but enongh to show it is much wider than the 
height of the calyx. Plates thick and tumid. Sutures deep and 
beveled. Surface ornamentation, if any, destroyed and also the 
plates of the vault in our specimen. 

Basals one-half wider than high, very thick, stand upright and 
form a hexagon two and a halE times wider than the diameter of 
the column. The basals extend below the point of attachment 
with the column in the form of cuneate ends with widely gaping 
sutures below, so that the calyx will stand on the sharp and con- 
tracted edges of the basal plates. The calyx rapidly expands in 
rounded outline from the basals to the second primary radials. 
First primary radials large, of unequal size, width about one- 
fourth greater than the height, three hexagonal, two heptagonal. 
Second primary radials about one-third the size of the first, 
quadrangular and nearly square. Third primary radials a little 
larger than the second, three hexagonal, two pentagonal, axillary, 
and support on each upper sloping side one or more secondary 
radials, the last of which is axillary and supports tertiary radials, 
and in some of the rays, at least, there are quaternary radials. 
All of the rays in our specimen are injured at some point above 
the first secondary radials, so that no single ray can be com- 
pletely described. 

The first plate in each regular interradial area is large, and in 
the first area on the left, as shown by figure 13, there are only 
three plates, one following the other. In one of the other areas 
there appears to be only two, but this appearance may be due to 
an injury that exists above the second plate. In the azygous 
area there are nine plates, in subovate outline, that appear to fill 
this area, but there is a large plate above these that does not 
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seem to belong to the radial series, and hence there is doubt about 
the area. The first plate is in line with the first primary radials 
and of about the same size. It is followed in the second range 
by three large plates, and these, in the third range, by three 
smaller plates, and above these there are two still smaller plates 
that belong to this area. 

This species is so different from any other that has been de- 
scribed, in ' the part preserved, that no comparison with any of 
them will throw any light upon .it. 

Found in the Niagara Group at St. Paul, Indiana, and now in 
the collection of Wm. F. E. Gurley. 

EBETMOGBINUS COMMENDABILIS, n. sp. 

Plcde II, Fig. 15, a specimen shomng pari of calyx, arms and 
column, azygous area on the right 

Species large. Calyx twice as wide as high, depressed in the 
interradial areas and somewhat lobed in the superior part, broadly 
truncated below. Plates moderately convex and granular, sutures 
distict and more or less beveled. Column large and composed of 
thick plates that are beveled externally, and alternately project one 
beveled edge beyond the other. Columnar canal large and nearly 
round. Basals short, truncated below and expanded to a thin 
edge, irregularly hexagonal, in outline, and having a width twice 
the diameter of the column. First primary radials a little wider 
than high, three heiagonal and two heptagonal. Second primary 
radials short, more than twice as wide as high, quadrangular. 
Third primary radials a little larger than Ihe second, pentagonal, 
axillary, and sapport on each superior sloping side two secondary 
radiaU\ The secondary radials are larger than the second and 
third primrry radials, the second one is axillary and supports on 
each superior sloping side two tertiary radials. This arrangement 
gives to the species twenty arms. This is upon the assumption 
that the arm opposite the azygous area is like the three that are 
shown in the specimen, it being possible that it has only two 
arms. There are three single short plates in the commencement 
of each arm, these are followed by a double series of interlocking 
plates that are deeper than wide but which gradually widen, until 
at the distance of an inch and three-quarters from the calyx an 
arm is three times as wide as deep. 

In the only regular area shown in our specimen there are two 
plates, one quite large followed by another half its size. The 
first azygous plate is in line with th^ first primary radials and of 
-4 
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about the same size. It is followed by three large plates and 
above these there are either one or two plates, that extend to the 
top of the calyx and connect with the plates of the vault. 

This species is distinguished by its general form, depressed in- 
terradial areas, lobed extention at the arm bases, by the plates of 
the azygous and regular areas, and otherwise. It is a typical tJrcU 
mocrtnus and the question now arises whether or not it can be 
distinguished from Baiocrimis. The expanded basal plates is cer- 
tainly not a generic character in Aciinocrinus or Baiocrinus, it is 
not peculiar to Ereimocrinns. Can it be, that taken in connection 
with the coarse and expanded arms, it becomes of generic value ? 
AVe think not The column is larger than is usual in BaiocriiiKs, 
but that is certainly not a generic character. The form of the 
calyx and arrangement of the plates is the same as in Batocrinus, 
The only distinguishing difference left between Eretmocrinus and 
Batocrinus is to be found in the expansion of the arms. We be- 
lieve that, in no instance, can this be of generic importance and, 
therefore, think that Ereimocrinus is separated from Badocrinvs 
by specific differences only. A mere combination of specific dif- 
ferences, which, if applied to its full extent, to Batocrinus, would 
subdivide the genus into many genera. We have, however, re- 
tained the naipe Eretmocrinus, from deference to the opinion of 
others, and provisionally, because it may be a convenient division 
of Batocrinus, 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 
now in the collection of Wm. F. E. Gurley. 

AOARICOCRINUS PROFUNDUS, n. Sp. 

Plate 3, Fig, 1, hasal view; Fig, 2, summit viciv; Fig. 3, azygous 
vieiv of a smaller specimen. 

Species large and preserving all the characters ascribed to it in 
numerous specimens. Calyx deep, hemispherical, outline subpeu- 
tagonal. Plates within the concavity below the third radials, plane 
and smooth, and those from the third radials outward very tumid. 
The abrupt change from plane to tumid plates forms a rim within 
the concavity. 

Basals small and entirely hidden by the column. First primary 
radials large, length about equaling the greatest width, a small 
part abruptly bent into the columnar concavity, three hexagonal 
two heptagonal. Second primary radials large and nearly square. 
Third primary radials larger than the second and about as large 
as the first, very tumid, pentagonal, axillary, and in three of the 



Digitized by 



Google 



27 

rays support on each upper sloping side three secondary radials, 
which gives to each of these rays two arms. In each ray adjoin- 
ing the azy^ons area there is on each superior sloping side of the 
third primary radial a single secondary radial, which is axillary 
and supports on each side three tertiary radials, which gives to 
each of these rays four arms. There are, therefore, fourteen arms 
in this species. The calyx is much more protuberant at the ends 
of the radial series adjoining the azygous area than elsewhere, by 
reason of the increased number of radial plates. The arms are 
composed of a double series oE short plates, from the commence- 
ment united by the usual zigzag suture. 

There is a single long twelve sided plate in each regular inter- 
radial area. It rests between the suparior sloping sides of the 
first primary radials, where it is concave, to conform with the 
other plates adjoining. It then curves over the summit of the 
calyx, where it is very tumid and separates the primary, secondary 
and tertiary radials and unites with two plates belonging to the 
vault. There are four plates in the azygous area. The first one 
is in line with the first primary radials and slightly longer and 
narrower than either of them. It is followed by three plates, the 
middle one of which is narrow within the concavity of the calyx, 
but gradually expands as it carves over toward the vault and be- 
comes wider than the lateral plates at its union with the three 
plates belonging to the vault. The lateral plates are wide within 
the concavity of the calyx and very tumid where they curve over 
toward the vault, but become narrow and flattened where they 
unite with the plates of the vault. 

The vault is highly convex, and interradial areas concave. There 
is a large, tumid plate at the apex of this vault, which is sur- 
rounded by six large, convex plates and from two to four small 
plates in the azygous area. In some of our specimens there are 
only two of these plates at the top of the azygous area, that sep- 
arate it from the summit plate, as shown in figure 2, and in others 
there are four, which is the case in the specimen illustrated by 
figure 3, but they are hidden from view, in the illustration, because 
of the prominence of the azygous swelling. A row of large tumid 
plates covers each ambulacral area from the summit to the arms 
and there are two of these plates at the base of the arms in each of 
the four armed series. It would seem that the ambulacral canals 
are covered with large plates where they unite in each radial 
series. The plates in the interradial areas are flattened or con- 
cave and more or less elongated. The azygous area is very wide 
and bears an elongate<l, more or less elliptical, bulbous promi- 
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D6Dce, in the upper part, which has an eloDgated azjgous opening. 
The plates covering the azygous area and bulbous prominence are 
polygonal, variable in size, and flattened or concave. 

This species is distinguished from all others, heretofore describ- 
ed, by the character of the regular interradials and azygous 
plates, by the azygous area, and by having fourteen arms. After 
having examined several hundred specimens belonging to this 
genus, we believe that the number of arms do not vary within 
the proper limits of a species, and hence the number of arms may 
always be regarded as of specific importance. Other specific char- 
acters will always be found in the interradial and azygous plates, 
belonging to the calyx, but differences in the interradial plates 
belonging to the vault will be found in the same species. There 
is no increase in the number of plates belonging to the calyx, 
with increase of size, in the same species; but there may be an 
increase, in the number of plates, in the vault, within the proper 
limits of a species. 

This maguificient species was found by Prof. A. G. Wetherby, 
in the Keokuk Group, in Tennessee, and is now in the collection 
of Wm. F. E. Gurley. 

AGARICOCRINUS TUGDRIUM, n. Sp. 

Plate Illf Fig. 4, basal view; Fig. 5, summit view; Fig, 6, 
azygous view of the savfie specimen. 

Species very large, subpentagonal in outline. Calyx broadly con- 
cave centrally and rounding up to the arms and having a fanciful 
resemblance to a hut, which suggested the specific name. The 
plates of the calyx are concave or flattened, and are in striking 
contrast with the tumid plates, io the species last described. 

Basals small and entirely hidden by the column. First primary 
radials wider than long, a small part abruptly bent into the 
columnar concavity, three hexagonal, two heptagonal. Second 
primary radials one-fouth wider than long, quadrangular. Third 
primary radials very large, even larger than the first, pentagonal, 
axillary and in three of the rays, support on each upper sloping 
side three secondary radials, which gives to each of these three 
rays two arms. In each ray adjoining the azygous area, there is 
on one superior sloping side of the third primary radial, three 
secondary radials, and, on the other, a single secondary radial, 
which is axillary, and supports on each upper side two tertiary 
radials, which gives to each of these rays three arms. There are, 
therefore, twelve arms in this species. The calyx is more protub- 
erant, at the ends of the radials adjoining the azygous area, than 
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elsewhere, by reason of the increased number of radial plates. 
The arms are composed of a doable series of short plates, from 
the commencement, united by the usual zigzag suture. 

There is s single, long, twelve sided plate, in each regular inter- 
radial area. It rests between the superior sloping sides of the 
first primary radials, curves over the summit of the calyx sepa- 
rating the primary, secondary and tertiary radials, and unites with 
two plates belonging to the vault There are four plates in the 
azygous area. The first one is, in the lower half, in line with the 
first primary radials, but it 4S more than twice as long as a pri- 
mary radial and curves over the calyx so as to be visible, in a 
side view, as shown in figure 6. It is followed by a short plate 
that unites with two plates belonging to the vault. There is a 
plate, on each side of the first and second plate above described, 
that rests upon one superior sloping side of a first primary ra- 
dial, is of about the same size as a regular interradial, has nine 
sides, and curves over and unites with two plates belonging to 
the vault Each of these plates abuts one side against the primary, 
secondary and tertiary plates and the other against the first and 
second azygous plates. 

The vault is snbpyramidal and flattened or slightly concave in 
the interradial areas. There is a very large, tumid plate at the 
apex of the vault, which is surrounded by six large, convex plates 
and one narrow elongated plate, in the azygous area. At least, 
there is only one plate at the top of the azygous area in the speci- 
men being described, which may be seen in figure 5. There is a 
single, very large, tumid plate over the lower part of three of the 
ambulacral areas, and two over the lower part of the other two 
areas. These large plates cover the ambulacral canals, where they 
unite, in each radial series. All other plates in the vault are 
smaller than those described, but they vary much in size; some 
are convex, others flat, and others concave. Those in the inter- 
radial areas are not numerous and are generally elongated. The 
azygous area is almost wholly taken up with a remarkable bulb- 
ous, elliptical prominence that bears the azygous opening. The 
plates in this area are rather large, generally, and conform to the 
surface elevations and depressions. 

This sp=>cies is distinguished from a^ others heretofore described 
by the characters of the regular ipterradials and azygous plates, 
by the azygous area and bulboulB prominence and by having twelve 
arms. , Many other differences might be pointed out, but we deem 
these .characters amply sufficient We might begin to compare it 
with Agaricocrinus profundus, by saying that the calyx is pro- 
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portionally higher and the vault proportioDally lower and so on, 
bat the species are so different from each other that they never, 
even in fragments, can be mistaken for each other, and no light 
would be thrown upon them by pursuing the comparison. And 
so it will be found by comparing it with any other defined species. 
Found by Prof. A. G. Wetherby, in the Keokuk Group, in 
Brown county, Kentucky, and now in the collection of Wm. F. E. 
Gnrley. 

AQARICOCRINUS ARCULA, n. Sp. 

Plate III, Fig. 7, basal view of a large specimen; Fig. 8, sxim- 
mil view of a small specimen; azygous view of the same. 

Species medium size and preserving all the characters ascribed 
to it, in numerous specimens. Calyx deep, subconical; outline, sub- 
pentagonal. All of the plates of the calyx are flattened or con- 
cave, and conform to the outline of the calyx, none of them are 
convex. 

Basals small, entirely hidden bv the column, that is, they form 
a little cup which is filled by the column, while the first primary 
radials rest upon the top of the cup. First primary radials rather 
longer than wide, a small part abruptly bent into the columnar 
concavity, three hexagonal, two heptagonal. Second primary 
radials somewhat irregular in outline, quadrangular, and fully as 
long as wide. Third primary radials larger than either the first 
or second, three hexagonal, two pentagonal, axillary, and support 
on each superior sloping side two secondary radials, which gives 
to this species ten arms. The arms are composed of a double 
series of short plates, from the commencement, united by the 
usual zigzag suture. 

There are three plates in each regular interradial area. The 
first is an elongated octagonal plate that rests between the supe- 
rior sloping sides of the first primary radials and separates the 
second and third primary radials and is followed by two narrow 
elongated plates that separate, in part, the third primary radials, 
and both secondary radials and unite with two plates belonging to 
the vault. There are seven plates, in the azygous area. The first 
one is in line with the first primary radials, but somewhat longer 
and narrower. It is followed by three plates, that separate the 
primary and first secondary plates, and are of nearly the same 
size. The third range consists of three plates, the middle one of 
which is the widest, that separate the second secondary radials 
and unite with the plates of the vault. 
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The vault is Bubpyramidal and flattened in the interradial ^reas. 
There is a large tumid plate, at the apex of the vault, which in 
surrounded by six large convex plates and three small plates, at 
the top of the azygous area. There is a single large tumid plate 
over the lower part of each ambulacral area. These large plates 
cover the ambulacral canals, where they unite, in each radial 
series. All other plates in the vault are smaller than those de- 
scribed, polygonal, vary much in size, some are convex but they 
are generally flat. The azygous area is covered with numerous 
small plates, is longitudinally convex centrally and has an azygous 
opening in the superior part of the central elevation. 

This species is distinguished from all others heretofore described 
by the number and form of the regular interradials, by the num- 
ber and form of the azygous plates and by having ten arms. 
Other diflferences are conspicuous when it is compared with other 
ten-armed species. 

Found by Prof. A. G. Wetherby, in the Keokuk Group, in Ten- 
nessee,* and now in the collection of Wm. F. E. Gurley. 

CYLrcOCRINUS (?) INDIANEN8I8, n. sp. 

Flate IV, Fig. 20, basal view; Fig. 21, azygous side; Fig. 22, 

opposite view. 

There is doubt about the generic reference of this speciep, but, 
notwithstanding the wide variation from the type species, in the 
absence of a knowledge of the vault, we have concluded so to refer 
it, rather than to coin a new generic name. The calyx is broadly 
rounded below and slightly constricted toward the top, though 
sopaewhat semi-elliptical, in outline. Width about one and a half 
times the height Plates convex and more or less nodose. Column 
small and round. 

Basals three, equal, and forming an hexagonal disc having three 
re-entering angles and having a width from three to four times 
the diameter of the column. Each basal plate bears two spices 
that are directed downward around the column, and, upon thn 
apices of which, the calyx will stand. The first primary radials 
are very large, a little wider than high, three hexagonal, two hep- 
tagonal. Second primary radials quadrangular and more than 
twice as wide as high. Third primary radials about the same 
size as the second, pentagonal, axillary and support on each upper 
sloping side the secondary radials. Our specimen preserves only 
one secondary radial in each series, but, as it does not show an 
ambulacral notch, it is believed there are two and that the second 
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one bears the free arms. Eyidently there were only ten arms in 
this species. 

There are three plates in each regular iuterradial atea, one large 
plate followed by two small ones that are bent inward and evi- 
dently unite with the plates of the vault, though none of the 
vault is preserved in our specimen. The first plate is larger than 
the second and third primary radials together, but only about 
two-thirds as large as a first primary radial. The first azygous 
plate is in line with the first primary radials, and slightly longer 
and narrower. It is followed by three plates in the second range 
and four in the third range, beyond which our specimen is not 
preserved. 

Found in the Niagara Group, at St P^ul, Indiana, and now in 
the collection of Wm. F. E. Gurley. 

Family PLATYCRINIDJ3. 

PLATYCRINUS VASOELLUM, n. sp. 

Plate II, Fig. 16, basal view; Fig. 17, azygous side view; Fig. 
18, summit view of the same specimen. 

Species medium size. Calyx broadly rounded below, somewhat 
half globular in form and about twice as wide as high. Surface 
covered with nodes. Sutures beveled. Column small. 

The basals form a pentagonal disc, having a width equal to 
about three times the diameter of the column. The cicatrix for 
the attachment of the column slightly concave. The small basal 
bears three nodes and the larger basals four or five each, as they 
are, in part, broken, as shown in figure 16, it is not clear whether 
they had four or five. The calyx ^ill stand on the points of 
these nodes. First radials slightly wider than high, expand up- 
ward, moderately convex toward the articulating scar, three 
heptagonal, two hexagonal. The articulating ecar for the second 
radial is a little more than one-third of the width of the plate, 
from each side of which the plate slopes to the suture. Each 
plate is ornamented with nine nodes arranged as follows: Two 
lines of three nodes each radiate from uelow the middle part of 
the second radial to the inferior lateral angles of the plate, one 
node is in the middle of the lower part of the plate, and there is 
one near each of the superior lateral angles of the plate. The 
second radial is very thin, triangular, directed horizontally, axil- 
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lary and supports upon its outer sloping sides the free arms. 
There are, therefore, ten arms in this species. The arms are 
small and the first plates are directed horizontally. 

Interradials large, convex and each one bears a central node. 
Vault slightly convex and covered with rather large, polygonal, 
convex plates, each one of which bears a central node. The 
azygous orifice is snbmarginal, surrounded by seven plates, the 
larger one of which stands nearly upright on the edge of the 
azygous interradial. 

This species is distinguished by the surface ornamentation, large, 
convex, nodose inter-radials, and position and character of the 
azygous orifice, and small, horizontally directed second radials, and 
ten arms. 

Found by Prof. A. G. Wetherby, in the £eokuk Group, in 
Tennessee, and now in the collection of Wm. F. E. Gurley. 

MAOROSTYLOGRINUS INDIANENSIS, U. Sp. 

Plate III., Fig. 23, side view. 

Calyx semi-elliptical in outline. Sutures beveled. Surface sculp- 
tured in longitudinal and transverse lines, depending on the shape 
of the plate, but not radiately sculptured from a central point on 
any of the plates. 

Basals three, one about half the size of either of the others, 
and together forming a little cup, that bears a very small cicatrix 
at the base for the attachment of a very small column. First 
radials large, about as wide as high, three heptagonal and two 
hexagonal. Second radials very small, short, quadrangular, about 
three times as wide as high. Second and third radials together 
about half as large as the first Third radials about the same 
size as the second, pentagonal, axillary, and bearing upon each 
upper sloping side a single secondary radial. We have three 
specimens belonging to this species and none of them have more 
than a single secondary radial and that appears to have supported 
an arm, though no part of an arm is preserved on either of the 
specimens, neither is any part of the vault. The species evidently 
possessed only ten arms. 

The first inter-radial is a narrow, elongated plate, resting be- 
tween the lateral sides of the first radials and extending as high 
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as the third radial It is presumed that it was followed bj two 
small plates, bat they are not preserv^ed in either of oar specimens. 

This species is so different from all the species heretofore 
described that even a fragment of it can be distingaished, and no 
comparison, therefore, with either of them is necessary. 

Fonnd in the Niagara Groap, at Si Paal, Indiana, and now in 
the collection of Wm. F. E. Garley. 

Family EHODOCEINIDiE. 

AROH^OOBINUS ENOXENSIS, n. Sp. 

Plate III, Fig. 10, basal view; Fig. 11, azygous view; Fig, 12, 
summit view, the matrix covers the sutures of some of the plates. 

Species rather large. Calyx bowl-shaped, sabpentagonal in oat- 
line, aboat one-half wider than high. Badial ridges not defined. 
Plates highly convex and each one bearing a central node and 
some of the largest plates bearing two or three nodes. Satures 
beveled. Sarface granalar. Columnar cavity rather small and 
sabpentagonal in outline. 

Basals small and hidden by the column. They form a small 
cup which is filled with the end of the column, and on the top of 
which the subradials rest. Subradials large, longer than wide, 
abruptly bent into the columnar cavity and upward betv^eeu the 
under sloping sides of the first radials. The azygous subradial is 
octagonal, the others heptagonal, by reason of three plates in the 
azygous area touching the subradial, while only two touch it in 
the other areas. The summit is not truncated in the regular 
areas and only minutely in the azygous area. The first primary 
radials are smaller than the subradials, about as high as wide; 
each one is heptagonal. The inferior angle is sunk in a pit 
formed by it and the adjacent lateral angles of the subradials. 
Second primary radials more than half as large as the first, three 
heptagonal and two hexagonal, each one wider than long. Third 
primary radials very small, of unequal size, generally about one- 
third as large as the second primary radials, one hexagonal, the 
others pentagonal, axillary, and support on each upper sloping 
side two small secondary radials. There are, therefore, ten arms 
in this species and ten ambulacral openings to the vault. There 
are no iutersecondary radials. 
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In eaoh regular interradial area there is a large central plate, 
which is surroanded in some areas by seven plates, and, in other 
areas, by eight plates, and above these there are three or four 
plates that may be said to belong to the calyx, but they graduate 
into the plates of the vault without any distinct line of separation. 
In fact, the area is continuous with the vauli The azygous in- 
terradius differs from the other areas only in being a little wider 
and containing a few more plates. The central plate is some- 
what larger than in the other areas aud slightly truncates the 
subradial, and is surrounded with eight other small plates. On 
each superior lateral side of the ring thus formed by the eight 
plates, there are four plates, and above these there or three or 
four plates that may be said to belong to the calyx, but they 
graduate into the plates of the vault without any line of sep- 
aration. 

The vault is moderately convex over the ambulacral canals and 
slightly depressed in the interradial areas. It is covered with 
rather large polygonal plates, each of which bears a central node. 
Part of the matrix is on the summit of our specimen so as to 
present the delineation of all the plates, as may be seen in the 
illustrations. There is a small subcentral proboscis. 

This species is distinguished by its interradial areas alone from 
all other described species. Indeed, it is quite peculiar in many 
respects, and no comparison is necessary with any that has been 
described. 

Found by Prof. A. G. Wetherby, in the Trenton Group, in Enox 
county, Tennessee, and now in the collection of Wm. F. E. Gur- 
ley. 

QILBERTSOCRINUS GREENEI, n. sp. 

Plate III, Fig. 13, basal view; Fig. 14, side view; Fig. 15, sum- 
mit of the same specimen, part of the vault is broken 
away and two pieces are chipped from the base. 

Calyx broadly truncated at the base and summit, subpentagonal 
in transverse section, constricted below the arms, height and width 
subequal. Badial ridges rounded. Spines on the first radials 
directed downward at an angle of forty-five degrees, and base de- 
pressed so the calyx will rest on the points of these spines. The 
first interradials are also spine-bearing and all other plates slightly 
convex. Column round and pierced by a cinque foil canal. 
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Basal plates depressed, ancfaylosed and form a pentagonal disc 
about two and a half times as wide as the diameter of the oolnmn. 
Sabradials a little the largest plates in the calyx, hexagonal, with- 
out reference to any division of the basal disc, length and width 
nearly the same, almost wholly within the basal concavity, not 
visible in a side view. First radials slightly smaller than the sab- 
radials, heptagonal, a little wider than long, rest on the outer rim 
of the truncated base of the calyx, and each one bears a short 
central spine, which, by reason of the position of the plate, is 
directed downward at an angle of about forty-five degrees. Second 
primary radial smaller than the first, longer than wide, hexagonal, 
inferior lateral sides the longest, most convex in the central part. 
Third primary radials very little smaller than the second and a 
little less convex, length and width subequal, part of them hep- 
tagonal, others hexagonal, and support on each superior sloping 
side two secondary radials, and in one ray shown in our specimen 
there are three secondary radials. The secondary radials are sub- 
equal in size and somewhat smaller than the third primary radials. 
The last secondary radials bear the cicatrix for the support of the 
arms, at the top of which there is an ambulacral orifice. There 
are, therefore, ten arms and ten ambulacral openings to the vault 
in this species. 

There are three intersecondary plates in each area, one fol- 
lowed by two, which unite with the plates of the vault, without 
any distinct line of separation. These two plates, at their inferior 
ends, separate the superior ends of the second secondary radials, 
and their superior ends separate the ambulacral orifices, and 
interlock with the plates of the vault 

There are only two regular interradial areas completely pre- 
served in our specimen and each of these contains thirteen plates. 
The first plate is a little smaller than a first primary radial, hexag- 
onal, rather wider than long, broadly truncates a subradial, bears 
a short central spine, and is followed by three plates in the sec- 
ond raoga There are also three plates in the third range and 
above these there are three ranges of two plates each, the last 
two of which are surmounted with two plates belonging to the 
under side of the so-called pseudo-brachial appendages. 

The vault is nearly flat, gently convex over the ambulacral 
areas and slightly depressed, in the interradial areas, until the 
depression is cut short by the so-called pseudo-ambulacral append- 



Digitized by 



Google 



37 

ages. The vault is covered with small polygonal plates. The 
azygoos opening is not preserved in our specimen. The words 
"pseodo-ambulacral appendages*' are quite erroneous, when applied 
to this species or to the genus to which it properly belongs. If 
we now turn our attention to the vault, which is well shown in 
the illustration, we see the ambulacral areas, the ambulacral 
openings, and the plates in the intersecoudary areas connecting 
with the vault, as the same parts may be seen in other genera. 
The depressions in the interradial areas are the same. In other 
genera we have two orifices and sometimes four, six, or eight 
penetrating the vault between the arms, which have been sup- 
posed by some to be ovarian apertures, and this view is supported 
by the established fact from numerous observations, that they are 
excurrent orifices. They are the same in the species under con- 
sideration, the difference being, that in this species, small plates 
covering these **ovarian apertures" are continued so as to cut off 
the interradial depressions, and present the ends of the canals 
upon the outer edge or beyond the outer edge of the plates of the 
calyx, while in other genera and species the ''ovarian apertures*' 
are confined to the plates of the vault, and open gutters lead 
from them across the plates to the outer margin of the plates of 
the calyx. The structure of these orifices we have fully defined 
in various species of Dolaiocrinus and Baiocrinus, and very 
clearly they are not ''pseudo-ambulacral appendages" in those gen- 
era, and for the same reason, we think, they are not in the spe- 
cies before us. 

This spdcies is congeneric with the species first described by 
Hall as Trematocrinus spinigerus and subsequently referred by 
him to Gilbertsocrinus, and later referred to QilbeHsocrintis by 
Whitfield. It is not a Ooniasteroidocrtnus, and if belonging to 
any defined genus, it is to Oilbertsocrinus. We have no speci- 
mens belonging to the type of Oilbertsocrinus for comparison, 
and the definitions and illustrations by English authors are very 
obscure and unsatisfactory. It is very plain, however, that OiU 
bertsocrinus and Goniasteroidocrinus are distinct genera, and 
that our species is nearer Oilbertsocrinus than Ooniasteroidocri^ 
nus. It is quite probable that Oilbertsocrinus is confined to the 
subcarboniferous rocks of Europe, and is not an American genus, 
and that Oilbertsocrinus spinigerus and the two species described 
in this Bulletin belong to an undefined Devonian genus. We are 
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not williog, however, to propose a new generic name until some 
author shall properly define Ghilbertsocrinua or until we may have 
an opportunity to examine a specimen belonging to the type 
species in order to be assured that two genera are, in fact, in. 
eluded under one name. We use the name Oilberisocrinus, there- 
fore, provisionally. 

This species, when compared with G. spinigerus^ differs, in hav- 
ing two plates in the second intersecondary range instead of one, 
in having two plates in each of the three superior ranges in the 
regular interradial areas instead of only one in part of them, in 
the form of the third primary radials, in having a spine on the 
first interradial plate, and in other peculiarities that distinguish 
species. 

Found in the Hamilton Group near Charleston, Indiana, and 
now in the collection of Wm. F. E. Gurley. The specific name is 
in honor of its discoverer, Prof. G. K. Greene, the well known 
collector at New Albany, Indiana. 

GILBEBTSOCBINUS INDIANENSIS, n. Sp. 

Plate Illy Fig. 16, basal view of a specimen preserving some com- 
plete spines; Fig. 17, basal view of another specimen; Figs. 18 
and 19, lateral views of same; Fig. 20, basal view of a 
small specimen probably belonging to the same 
species', Fig. 21, summit view of same; 
Fig. 22, lateral view of the same 
specimen with inter- 
radial plates an- 
chylosed. 

Calyx truncated at the base and summit, subpentagocal, in 
transverse section, broadly constricted below the arms, height and 
width subequal. Badial ridges angular. Very long spines on the 
first and second radials and also en the first interradials. Basal 
cavity broad and deep. Column round and pierced by a cinque- 
foil oa'nal. When compared with Gilbertsocrinus greenei, in the 
above particulars, it will be found to have more angular radial 
ridges, longer spines, deeper basal concavity, and spines on the 
second radials that do not exist in that species. In the latter re- 
spect it agrees with Gilbertsocrinus spinigerus, but not in the other 
respects. 
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Basal plateB very much depressed, anohylosed, and form a pen- 
tagoDal disc, less than twice as wide as the diameter of the col- 
umn. Subradials^ the largest plates in the calyx, hexagonal, longer 
than wide, almost wholly within the basal concavity, and not vis- 
ible in a side view. First radials rather smaller than the subradials, 
heptagonal, about as wide as long, rest on the outer rim of the 
truncated base of the calyx, and each one bears a long, slender, 
central spine, which, by reason of the position of the plate, is 
directed downward, at an angle of from thirty to forty- five degree?, 
and on the points of which the calyx may be made to stand. 
Second primary radials smaller than the first, longer than widef 
hexagonal, inferior lateral the longest and each one bears a long 
central spine directed horizontally. Third primary radials less 
than half the size of the second, and longer than wide. This is as 
far as the plates are preserved in the two larger specimens, which 
we have illustrated, and that far they seem to agree with the 
smaller specimen. The interradial areas to this height appear to 
agree substantially with (?. greenei. Two of the interradial areas 
are like the one represented in Figure 18 and three of them are 
like the one represented in Figure 19. From this point to the 
summit we will look at the small specimen and note how it differs 
from G, greenei. The plates in the intersecondary and interradial 
areas are anchylosed, but the intersecondary areas are proportion- 
ally longer and the interradial areas shorter, and hence, it would 
appear, that there are more plates in the intersecondary areas in 
this species than in O. greenei^ bat this is estimating on space, 
and if we could see the plates, their size might govern instead of 
space. 

The vault, however, is quite diflFerent in this species from what 
it is in G. greenei. The vault is covered, in this species, by 
minute, almost granular convex plates, which gives it quite a dif- 
ferent aspect. Although the specimen is much smaller, the plates 
are at least fifty per cent, more numerous, in this species than in 
that. The interradial areas are much more depressed .and the 
ovarian canals (if it be proper to call them by that name) project 
much farther beyond the margin of the calyx, in this species than 
they do in G. greenei, and they are proportionally larger, and 
occupy more space between the ambulacral openings. The vault 
of our specimen preserves part of the azygous apertures which 
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is located on an ovate elevation. The vault of this species is alto- 
gether different from that iu Qilherisocrinus spinigertis so that no 
comparison with it is necessary. 

Foand ia the Hamilton group, at Charleston, Indiana, and now 
in the collectioD of Wm. F. E. Gurley. 

Family TAXOCRINID^. 

0NYCH0CKINU8 PULASKIENSIS, n. sp. 

Plate IV, Fig. 1, view opposite the azygous side, with four and 

one-third inches of the column; Fig. 2, azygous side of the 

same specimen without the column, the specimen 

is compressed antero-posteriorly which 

makes the head appear too wide. 

Species large and robusi Calyx very low, saucer-shaped. Plates 
finely granular. Sutures distinct Column very large and within 
sixth-tenths of an inch of the calyx, tapering and composed of very 
thin plates, but below that composed of thick plates, some thicker 
than others and projecting bej^ond them, but not regularly alter- 
nating at all times, though becoming more regular in this respect 
an inch or two below the calyx. It is somewhat elliptical and 
pierced by a long- rayed stellate canal. 

Basals covered by the column. Subradials very short and supe- 
rior angles obtuse. Primary radials four in each ray and diffeiing 
but little in size, the first and fourth are the longer and subequal. 
Each one is wider than high and the third one is nearly twice as 
wide as high. The sutures are transverse. The fourth plate in 
each ray is axillary and supports the second series of radials, the 
plates of which are very long, quite as long as those in the first 
series, excepting the first and fourth. In one of the rays of our 
specimen, seven of the plates are preserved as shown in figure 1, 
and a small armlet is thrown off from the fifth plate. 

One interradial is preserved in three of the area?, and there 
may not have been any more, except in the azygous area, where 
there were evidently several small plates, in addition to the one 
preserved. 

There is no described species for^hich this one might be mis- 
taken and hence there is no necessity for drawing comparisons. 

Found by Prof. A. G. Wetherby in the Easkaskia Group, in 
Pulaski county, Kentucky, and now in the collection of Wm. F. 
E. Gurley. 
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TAXOCBINUS WETHERBYI, n. Bp. 

Plate IV, Fig, 5, basal view, azyqous side down; Fig, 4, view 

opposite the azygous side; Fig, 5, summit view of 

same specimen, having the ends of the 

arms obscured by the matrix. 

This species is founded upon two specimens presenting the same 
general characters, shown by the illustrations, and while the first 
impression may be, that they are compressed longitudinally, yet a 
close examination does not reveal any displaced plates, and the 
rugular infolding of the arms leads to the conclusion, that they 
are very little, if any, out of their normal condition. That being 
true, the calyx is very short and broadly expanded. The radial 
ridges are rounded and the interradial areas flattened or depress- 
ed, giving a pentagonal outline to the calyx as seen from below, 
but a rounded outline when the infolded arms are seen from above. 
The surface of the plates is finely granular and the sutures are 
distinct. 

Basals covered by the column. Subradials very short and su- 
perior angles obtuse. Primary radials four, in each ray, broadly 
rounded and differing very little in size. The sutures are trans- 
verse without any overlapping. The fourth plate in each ray is 
axillary and supports upon each superior sloping side two second- 
ary radials. The secondary radials are only a little smaller than 
the primary. The second secondary radials are axillary and the 
proximal sides, in each radial series, support two tertiary radials, 
the last of which are axillary and support a quaternary series of 
plates above which rays again divide, the distal sides support four 
tertiary radials the last of which are axillary and above which the 
radial rays again divide. The above method of division is with- 
out variation, in the specimen, illustrated, except in one instance, 
where a third tertiary radial is axillary instead of the second 
plate. In the other specimen there are more bifurcations on the 
third tertiary radial in the distal series than there are on the 
fourth. If there are any more divisions than those mentioned, 
they are covered by the matrix. By the divisions above men- 
tioned there are fourteen arms to each ray or seventy arms in the 
species, and the differences in the rays commence in the tertiary 
radials, above which, radial differences are not of specific impor- 
tance. 

—6 
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The plates, in the regular interradial areas, are of almost uni- 
form size. In the best preserved areas there is one plate in the 
first range, two in the second, three in the third and four in the 
fourth, but in one of the areas there are only three plates, in the 
fourth range. The fourth range curves in toward the vault and 
it would seem, therefore, to be the last range properly belonging 
to the calyx. There is one plate in each intersecondary radial 
area, which will necessarily give the vault a pentagonal outline, 
notwithstanding its rounded appearance when we look at the in- 
folded arms. The only plates preserved in the azygous area be- 
long to the small column of hexagonal plates on one side of the 
area. An examination of the primary radial plates and appear- 
ance of the specimens lead to the conclusion that this area is de- 
pressed and quite different from the other areas in all respects. 

This species is so different from all others that no comparison 
with any of them is necessary to distinguish it, beside it is the 
first time a species belonging to this genus has been described 
from rocks of tl^e age of the Kaskaskia Group. 

Found by Prof. A. G. Wetherby, in whose honor we have 
named the species, ia the Kaskaskia Group, in Pulaski county, 
Kentucky, and now in the collection of Wm. F. E. Gurley. 

EMPEROCRINUS, U. gen. 

[Ety. emperos, deformed; krinon, lily.] 

This genus is proposed to receive species that have three 
basals, five subradials and regular interradials, but do not belong 
to any of the described genera in the family Taxocrinidce, Basals 
three, of unequal size. Subradials five, three heptagonal, two 
hexagonal. Primary radials two in each ray. Regular interra- 
dials one or more in each area. Azygous plates two or more. 
The radial system is altogether different from that belonging to 
any other genus, in the family TaxocriuidaB, but the whole struct- 
ure is fundamentally different, in all other respects, from all 
other families of crinoids and hence the genus is placed here, at 
least, provisionally. Type Emperocrinus indianensis. 
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EMPEROCRINUS INDIANEN8I8, D. sp. 

Plate IV, Fig. 16, basal view; Fig, 17, azygous side view of the same 
specimen, the plates on the vault are covered with the mairix. 

Calyx very low, saucer-shaped, truncated at the base or flat- 
tened over the basal and subradial area, subpentagonal in outline. 
Plates smooth or granular. Column round. Columnar canal 
cinque foil. 

Basals consist of two plates of equal size and one much 
smaller; together they form a flat pentagonal disc, which is al- 
most covered by the end of the column. Subradials are of about 
equal size, nearly as long as wide, three heptagonal, two hexag- 
onal. First primary radials larger than the subradials, pentag- 
onal, having two inferior sloping sides that rest between the 
sloping sides of the subradials, abutting laterally upon the inter- 
radials and being truncated entirely across the superior end. 
Second primary radials of almost exactly the same size as the 
first, but a little wider and turn the sloping sides in the opposite 
direction, pentagonal, axillary, and support on the superior slop- 
ing sides two secondary radials. This gives to the species ten 
arms and ten ambnlacral openings to the vault. The arms are di- 
rected almost horizontally, but no part of them is preserved in 
our specimen. 

There are three regular interradials in each area. The first one 
truncates a subradial and separates the first and second primary 
radials. It is followed by two plates that separate the first sec- 
ondary radials and curve over and unite with the plates of the 
vault. The azygous area Is wider than the regular areas and con- 
tains four plates. The first one is larger than a first regular in- 
terradial, truncates a subradial and separates the first and second 
primary radials. It is followed by three plates in the second 
range that unite with the plates of the vault. 

The vault in our specimen is covered with the lime stone 
matrix, so that the plates cannot be distinguished. 

Found in the Niagara Group at St. Paul, Indiana, and now in 
ihe collection of Wm. F. E. Gurley. 
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Family PTEROTOCRINID.E. 

pterotocrinus wetherbyi, d. sp. 

Plaie TVy Fig, 6, azygous side of an almost perfect specimen 

except the interbrachial plates are broken off; Fig. 7, 

basal view of another specimen^ azygous side down, 

and having the interbrachials broken: Fig. 8, 

summit view of the same showing the small 

plates at the apex of the vault; Fig. 

9, view of another specimen with 

the arms broken off so as to 

show the furrowed vault 

and sides of interbra- 

chials that are some- 

what broken. 

Species medium size. Calyx low, saucer-sbaped, between two 
and three times as wide as high, broadly constricted in the re- 
gion of the primary radials. Surface finely granular. Column 
small, round, deeply inserted and having a very minute central 
canal. 

Basals two, each pentagonal, by reason of being slightly trun- 
cated, at one angle, by the azygous plate, and together, forming a 
low, subpentagonal cup, notched at one angle, by the azygous 
plate, and having a deep central depression for the insertion of 
the column, which has a diameter equal to about one-fourth the 
width of the basal pentagon. The columnar cavity is funnel- 
shaped and has a rather sharp or angular rim. First primary 
radials of unequal size and by reason of the truncation of two of 
them by the azygous plate very unlike in outline. They are from 
three to four times as wide as long, three heptagonal and two 
hexagonal. Second primary radials small triangular plates resting 
on the middle part of the straight upper face of the first radials 
and each occupying from one-fourth to one-fifth of the width of 
the superior face of a first radial and supporting on each sloping 
lateral side part of a first secondary radial. There is only a sin- 
gle secondary radial in each series and it is more than twice as 
wide as high, irregularly pentagonal, and rests its part upon the 
first primary radial but rarely if ever extends to the superior lat- 
eral angle of it, and bears upon the superior side a tertiary series 
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and upon the snperior lateral side part of another tertiary 
series of plates. Prof. Meek called the tertiary radials in this genns 
brachials, but we prefer to call them the tertiary radials, because 
they rest, in part, upon the first primary radials as well as upon 
the secondary radials and constitute part of the calyx. In some 
rays there are tUree tertiary radials entering into and forming part 
of the calyx and in other rays there are four, and these are fol- 
lowed by the free arms. In the series resting m part on the first 
primary radials there are usually four tertiary radials, and in the 
series resting upon the secondary radials there are three tertiary 
radials. The first four or five plates of the free arms are very 
short and transverse and above these the arms are composed of a 
double series of interlocking plates. Each plate bears a small 
pinnule. The arms gradually taper and are depressed, convex or 
somewhat flattened externally. There are twenty arms, four be- 
tween interradials, and they infold at the top leaving the apex of 
the vault uncovered and the interradials extended above them. 

The azygous plate is quadrangular, the shorter and lower lateral 
sides rest in a notch at the angle of the pentagon formed by the 
basal plates, while the longer convex sides truncate the inferior 
lateral angles of the two first primary radials. The interradials, 
or interbrachials, as they are usually called, consist of five plates 
which divide the arms into clusters of four each. They are leaf- 
like expansions, each of which rests in a broad, deep, angular fur- 
row in the vault, and projects half its width beyond and above 
the arms, where it is thin and knife-like. The thicker part of 
each plate is within the outer margin of the infolded arms, and 
the shape of the furrow into which the interradial is inserted may 
be seen in figure 9, though a small piece of the interradial is 
remaining in the lower part of the furrow. 

The vault is pyramidal and fluted or furrowed and covered with 
large plates. In the lower part of the vault the plates are sharply 
angular in the middle part and separated by a suture in the bot- 
tom of the furrows, but higher up there are two angular ridges 
on a plate, separated by a flattened space, at the bottom of the 
furrow, without a suture. This arrangement breaks the continua- 
tion of the sutures and of course strengthens the vault. The apex 
of the vault is small and covered with quite small plates. A 
Platyccras or other Gastropod could not attach to this summit on 
account of the projecting knife-like edges of the interradials. 
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This species is so different from all others that no comparison 
with any of them is necessary to distinpjuish it. 

Found by Prof. A. G. Wetherby, in whose honor we have pro- 
posed the specific name, in the Kaskaskia Group, io Pulaski 
county, Kentucky, and now in the collection of VVm. F. E. Gur- 
ley. 

Family POTEPJOCRINIDJi:. 

POTERIOCRINUS VAGULUS, n. Sp. 

Plate 4, Fig. 10, azygous side on ihc left; Fig. 11, opposite view 

of same specimen. 

Species medium size, robust, arms coarse, calyx obconoidal, 
truncated below, about as long as wide; sutures distinct; surface 
granular. Column larg^e, iapering from the calyx, and composed 
of moderately thick plates. Columnar canal small. 

Basals rather large, longer than wide and forming an obpyra- 
midal cup. Superior angles obluse. Subradials rather longer 
than wide, four hexagonal, one heptagonal. First radials wider 
than long and truncated the entire width above. Second radials 
shorter than the first and truncated the entire width above, at 
which point the five arms seem to have become free without the 
usual gaping sutures or other special provisions for a free move- 
ment Above the second radials the arms continue without any 
apparent decrease in diameter to the first and probably the only 
bifurcation. This takes place on the eighth plate in the arm on 
the left of the azygous area, on the sixth plate in one of the lateral 
arms and in the arm opposite the azygous area the eighth plate is 
cuneiform, not axillary, and beyond this it is not preserved in our 
specimen. The other two arms are not preserved in our specimen 
as high as the place of bifurcation. Probably, the arm opposite 
the azygous area remains single and the two arms not preserved 
divide as in the first two above described. Two of the arms are 
preserved as high as the twelfth plate above the first bifurcation 
without any evidence of another division. It, therefore, appears 
that only four aims divide and that this species possesses five 
arms in the lower part and nine in the upper part. The arms 
are composed of ehort, cuneiform plates, and are round externally, 
showing three-fourths of the circumferance, which necessarily 
leaves the arm furrows very narrow. 
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The first azygous plate is large, longer than wide, hexagonal, 
truncates a subradial, and extends as high as the second radial; 
Beyond this neither the azygous area or the proboscis is pre- 
served, in our specimen, but there are numerous scattering plates 
belonging to the proboscis which are transversely serrated. 

This species is so different from all others that have been 
described that no comparison is necessary with any of them to 
distinguish it. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group, in 
Pulaski county, Kentucky, and now in the collection of Wm. F. E. 
Gurley. 

ZEACRINDS PULA8KIEN8I8, n. Sp. 

Pkite 4, Fig, 12, azygous side;. Fig. 13, opposHe view. 

Species below medium size, subcylindrical, constricted above the 
calyx, truncated below and slowly tapering at the superior end. 
Calyx very low, broadly truncated and depressed below. Surface 
smooth or finely granular. Column very small and round. 

Basals deeply sunken so as to be hidden by the column. Sub- 
radials longer than wide, and curve into the basal concavity and 
upward at about the middle part, which is gently rounded, so as 
to show the superior ends in a side view. First radials about 
one and a half times as wide as high, pentagonal, truncated the 
entire width above, and separated from the second plates, which 
belong to the free arms by a gaping suture. Second plates or 
first arm plates longer than the first radials, nearly as high as 
wide, constricted in the middle part, and truncated the entire 
width above in a line more or less inclined for the support of the 
second arm plate, which is short and cuneiform. There are, there- 
fore, only five arms in this species. The arms are robust, sub- 
fusiform and composed of a single series of short, cuneiform 
plates. The pinnules are short and strong. 

The first azygous plate is much smaller than the second, and is 
embraced between a subradial and the first radial on the right, 
without extending to the second subradial as is usual in this 
genus. The second azygous plate is longer than wide, truncates 
a subradial and curves in toward the vault so as to extend very 
slightly beyond the single first radial on the left. The third 
azygous plate rests upon the first and curves in upon the vault 
at the top of the first radial. The fourth azygous plate truncates 
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the second. What appears to be park of the top of the proboscis 
may be seen at the summit of our specimen, but it is too im- 
perfect for description. 

This small species is peculiar and so different from all hereto- 
fore described that the five arms alone will always identify it. 

Found by Prof. A. G. Wetherby in the Kaskaskia Group, in 
Pulaski county, Kentucky, and now in the collection of Wm. F. 
E. Gurley. 

ZEACRINUS DURABILIS, n. sp. 

Plate 4, Fig. 14, azygous side; Fig. 15, opposite view. 

This species is founded upon two specimens, in about an equal 
state of preservation, but the one illustrated is one-half larger 
than the other. The species is small and short, subovate in out- 
line, being truncated at the base, subEusiform in the middle, and 
tapering toward the summit. 

Calyx very low, rounded and depressed below. Plates convex; 
sutures distinct. Surface granular. Column small and round. 

Basals sunken so as to be hidden by the column.- Subradials 
longer than wide but hardly visible in a side view. First radials 
about one anil a half times as wide as high, pentagonal, truncated 
the entire width above, and separated from the second radials by 
a gaping suture. Second radials longer and larger than the first, 
about one-half wider than high, rounded externally, pentagonal, 
and support upon each superior sloping side the secondary radials 
or free arms. In each ray adjoining the azygous area, there is a 
single, long, secondary plate, on the distal side of the second 
primary plate, that i^ axillary and supports an arm upon each 
superior side, while an arm arises directly from the proximal side 
of each second primary radial. This arrangement gives to each 
of these rays three arms. The lateral rays are constructed in the 
same way and each bears three arms. In the ray opposite the 
azygous area there are only two arms which are supported on 
the upper sloping sides of the second primary radial. The 
species, therefore, has fourteen arms. The arms are short, small, 
regularly taper, and are composed of small cuneiform plates. The 
pinnules are short. 

The first azygous plate is narrow, elongated, pentagonal, rests 
between two subradials and the first radial on the right, and abuts 
upon the second and third interradials. The second azygous plate 
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is larger than the firdt, hexagoaal, truncates a subradial, and ad- 
joins the first radial and part of the second radial on the left, and 
the first and third azygous plates on the right, and is truncated, 
by the fourth azygous plate. The third azygous plate is shorter 
than the second, hexagonal, truncates the first azygous plate, and 
adjoins the first and second radials on the right, and the second 
and third azygous plates on the left, and supports the fifth 
azygous plate. The fourth azygous plate extends slightly above 
the second radial on the left, and the fifth azygous plate some- 
what more above the second radial on the right, and the alternate 
arrangement of the plates continues until the area is lost in the 
proboscis. 

This species is distinguished by its short ovate form and by 
haying fourteen arms as well as by less important characters. 

Found by Prof. A. G. Wetherby, in the Kaskaskia Group in 
Pulaski County, Kentucky, and now in the collection of Wm. F. 
E. Gurley. 

BARYCRINUS WASHINaTONENSIS, n. sp. 

Plate IV, Fig. 18, azygous side, there is o)ie too many brachials 
in the ray on the left; Fig, 19, opposite view. 

Species robust, medium size. Calyx higher upon the azygous 
side than upon the other, somewhat bowl-shaped, one-half wider 
than high on the azygous side, and nearly twice as wide as high 
on the opposite side. Plates thick, very tumid in the central part, 
and having a broadly rounded ridge extending to each adjoining 
plate, thus giving the calyx a radiately sculptured aspect without 
depressions at the angles of the plates. 

Basal plates form a pentagonal disc nearly one-half wider than 
the diameter of the column, and show the radiating surface ridges 
even on the narrow area surrounding the column. Subradials 
large, somewhat unequal in size, about as wide as high, four hex- 
agonal, one heptagonal. First radials of unequal size, much wider 
than high. Facets for the reception of the second radials con- 
cave, directed somewhat outward and not extending quite to the 
superior lateral angles. Second radials very thin and rounded 
externally. Third radials a little longer than the second, axillary, 
and support upon each upper sloping side strong arms. The sec- 
ond and third radials above described are usually called brachials. 
The ray on the left of figure 13 there shows thres brachials, but 
—7 
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the artist mistook a slight displacement filled with stone for a 
plate, and there should have been only two brachials in the figure. 
There are, therefore, ten arms in this species, two from each ray. 
They are composed of long, rounded ' cuneiform plates that bear 
numerous armlets. In the lower part of the arms every third 
plate bears an armlet, but higher up every second or alternate 
plate bears an armlei The armlets are composed of short plates 
and look like small artns. 

First azygous plate is quadrangular, broadly truncated, a sub- 
radial separates two first radials and rapidly expands to the sum- 
mit of the calyx. The other azygous plates, vault and proboscis 
are not preserved in our specimen. 

This species is readily distinguished from B. formoaus by the 
surface ornamentation and absence of pits at the angles of the 
plates, as well as by comparison of the specific details. It is 
still farther removed from Baryorinus blairi and Barycrinus 
hoonvillensisy and need not be compared with any other described 
species, as there is none for which it might be mistaken. 

Found in the Keokuk Group in Washington County, Indiana, 
and now in the collection of Wm. F. E. Gurley. 

Family DOLATOCRINID^. 

DOLATOCRINUS COBPOROSUS, U. sp. 

Plate F, Fig. i, hasal view; Fig. 2, summit view, the sutures 

between the plates being too obscure to illustrate; Fig. 5, 

azygous side of the same specimen. 

Species large. Calyx subhemispheroidal, broadly truncated, at the 
base, and constricted below the arm bases. Badial ridges mere 
rounded elevations across the plates which are interrupted by cen- 
tral nodes. Surface ornamented with numerous radiating ridges 
that do not coalesce in the centers of the plates. Column large, 
round and having a remarkably large, cinque-foil canal. 

Basal plates hidden by the column and a rounded rim that sur- 
rounds it, on the basals and at the commencement of the first 
primary radials. First primary radials wider than long and of 
unequal size, two of them, on the azygous side, being larger than 
the others, as shown in the upper part of figure 1. Second primary 
radials large, about one-half wider than long, quadrangular, sides 
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nearly parallel. Third primary radials rather longer and wider 
than the second, pentagonal, axillary and bear upon each supe- 
rior sloping side a single secondary radial. The secondary radials 
are of unequal size, part heptagonal and part hexagonal, and bear 
upon each superior sloping side four tertiary radials. The first 
tertiary radials are moderately large, the others are quite short 
There are, therefore, twenty arms and twenty ambulacral openings 
to the vault in this species. There are no intersecondary or inter- 
tertiary plates. 

The first interradials are very large plates and have nine sides. 
They are followed in the second range, by a single plate, which 
is about half or less than half the size of the first. In some of 
the areas, there are two plates and in others three plates, in the 
third range, that connect with the plates of the vault The azy- 
gous area is wider than either of the regular areas and the first 
plate is the largest in the calyx and has eleven sides. The addi- 
tional sides are produced by abutting against the first tertiary rad- 
ials, which the first plate in the regular areas does not reach. It 
is followed in the second range by a single plate larger than the 
second plate in the regular areas. There are three plates in the 
third range that unite with the plates of the vault 

The vault is moderately convex over the ambulacral areas and 
depressed in the interradial areas, most depressed in the azygous 
area. Most of the sutures between the plates of the vault are 
destroyed, in our specimen, but where the plates can be distin- 
guished, they are large. The proboscis seems to be complete, in 
our specimen, and, as may be seen in the illustrations, the plates 
are merely elevated around a subcentral azygous opening. There 
is a minute orifice on each side of each arm base, which we sup- 
pose represent the ovarian apertures, but they are so small for so 
large a specimen that we suppose the silicification has partly 
closed them. They are not down in the interradial areas, as in 
other species, but are differently located. 

The general form, surface ornamentation, interradial and azy- 
gous areas and twenty arms will readily distinguish this species 
from all others that have been described. It is a marked and 
beautiful species. 

Found in the Hamilton Group, at Charlestown, Indiana, and 
now in the collection of Wm. F. E. Gurley. 
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D0LAT0CRINU8 HAMMELLI, D. Sp. 

PUde F, Fig. 4, basal vietc, the rim around the cavity is a little 
out of shape in the specimen, and is suhpentagonal in- 
stead of hexagonal; Fig. 5, side view; Fig. 6, 
summit view of the same specimen. 

SpecieB medium size. The specimen illustrated is the smallest 
of six before us, but the largest is not more than one-fourth more 
in diameter. Calyx low, basin-shaped, specially expanded at the 
arms, from three and a half to four and a half times as wide as 
high, deeply and broadly concave below, the depression extending 
to the third radials. Columnar pit funnel-shaped, and bounded 
externally by a pentagonal, raised ridge running from a tubercle 
in the middle of the superior part of each first radial plate to the 
next adjoining. Radial ridges merely sharp elevations crossing 
the plates and interrupted by sharp nodes at the center of each 
plate. Surface radiately sculptured. Column round, inserted into 
the cup formed by the basal plates, and having a cinque. Foil 
columnar canal. 

Basal plates form a round cup so deeply inserted in the calyx 
that it rises, in some specimens, higher than the calyx, and ends 
in the cavity of the vault The mouth of the cup is one-third 
wider than the diameter of the column. First primary radials as 
wide as high, smooth below the pentagonal rim and tubercles 
from which the radial ridges arise, slightly sculptured above. 
Second primary redials twice as wide as high, slightly expanding 
above and quadrangular. Third primary radials expanding up- 
ward to the lateral angles, longer than the second, pentagonal, 
and supporting, in one ray upon each upper sloping side, a single 
secondary radial, which is axillary, and supports upon each upper 
sloping side two tertiary radials, which gives to this ray four 
arms. In each of the other four rays the third primary radial 
bears upon one upper sloping side three secondary radials, and 
upon the other a single secondary radial, which is axillary and 
bears upon each upper sloping side two tertiary radials, which 
gives to each of these rays three arms. There are, therefore, six- 
teen arms and sixteen ambulacral openings to the vault in this 
species. 

The fir t regular interradials are elongated, nine-sided plates, 
peculiarly sculptured, by having one deep longitudinal furrow in 
the upper part They are followed in the second range by a sin- 
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gle plate, and above this there are two small plates that unite 
•with the plates of the vault. The azygous area is a little larger 
than a regular interradial area and the plates are larger, other- 
wise it appears to be the same. 

The vault is convex, most tumid on the azygous side, and bears 
a subcentral proboscis. The plates are large and most elongated 
in the interradial areas. The proboscis is evidently nearly com- 
plete in the specimen illustrated. It may have had another small 
row of plates at the top surrounding the azygous orifice. There 
are two elongated "ovarian apertures" with furrows prolonged 
across the top of the calyx in each interradial area, and two sep- 
arating the arms in each of the five rays, which gives to this 
species twenty of these apertures. They are large and in striking 
contrast with the small ones in Dolatocrinus corporosus, shown 
in figure 2. 

This species is distinguished by its general form, surface orna- 
mentation and sixteen arms. 

Found in the Hamilton Group at Oharlestown, Indiana, and now 
in the collection of J. F. Hammell at Madison, Indiana, in whose 
honor we have proposed the specific name, and it is also in the 
collection of Wm. F. E. Gurley. 

DOLATOCRINUS VASCULUM, n. Sp. 

Plaie F, Fig. 7, basal view; Fig. 8, summit view, pari of the 
vault broken away and showing the columuar canal 
at the end of the ba^al plates; Fig. 9, 
azygous side view. 

Species large. Calyx broadly truncated and concave below, the 
concavity embracing the first primary radials, and subcylindrical 
above. ^11 the plates are ventricose or subspinous and finely fur- 
rowed, radiately toward the margins." The surface ornamentation 
resembles that on Dolatocrinus amplus, but is more delicate, and 
the nodes more pointed. 

Basals deeply sunken in the concavity and forming a pentag- 
onal rim nearly twice as wide as the diameter of the column. 
First primary radials wider than long and each having a trans- 
verse obtuse node on the superior third. The two on the azygous 
side are the larger. Second primary radials quadrangular, about 
twice as wide as high and each bearing a transverse central node. 
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Third primary radials expand to the superior lateral angles, lon- 
ger than the second, wider than high, pentagonal, axillary, and 
bear upon each superior sloping side in three of the rays a sin- 
gle secondary radial, which is axillary and bears upon each upper 
sloping side four tertiary radials. This gives to each of these rays 
four arms. In the two rays opposite the azygous area on one of 
the superior sides of each of the third primary radials there are 
four secondary radials, and on the other a single secondary radial, 
which is axillary and bears upon each upper sloping side four 
tertiary radials, which gives to each of these two rays three arms. 
There are, therefore, eighteen arms in this species and eighteen 
ambulacral openings to the vault. 

The first interradial is very large, has nine sides and is broadly 
truncated for the second interradial. The second interradial is 
less than half as large as the first. In three of the areas it is 
followed by two plates in the third range and one in the fourth, 
and in one of the areas, by ^ single plate in the third range and 
two in the fourth. The azygous area is a little larger than the 
others, has one plate in the first range, one in the second, three 
in the third and two in the fourth. 

The vault is convex and moderately depressed in the interradial 
areas. The sutures are not shown in our specimen, and part of 
the vault is not preserved. There are two "ovarian apertures" be- 
tween each of the arms which gives to the species thirty- six of 
these orifices. Those in the interradial areas are evidently larger 
than the others. 

This species is distinguished by its surface ornamentation, in- 
terradial and azygous plates, and by having eighteen arms. These 
characters will readily separate it from all others that have been 
described. 

Found in the Hamilton Group, at Charlestown, Indiana, and 
now in the collection of Wm. F. E. Gurley. 

DOLATOCRINUS EX0RNATU8, n. sp. 

Plate r. Fig, 10, basal view; Fig, 11, azygous side on the lefi; 
Fig- 12, summit view. 

Species below medium size. Calyx truncated below and expand- 
ing to the arm, giving it a bowl shape. Eadial ridges rounded 
and composed almost wholly of elongated nodes in the centra^ 
part of the plates. The surface of the plates is radiately sculp- 
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tared in fascicles of fine lines from the central nodes, which 
makes the ornamentation complicated and beantifnl. Colnmn 
large, round, and has a large cinqne-foil canal. 

Basals form a flat, pentagonal disc only a little larger than the 
diameter of the colnmn. First primary radials wider than long, 
and the calyx will rest npon the central nodes. Second primary 
radials about one-half wider than long, quadrangular. Third 
primary radials, expand to the superior lateral angles, a little wider 
than long, pentagonal, axillary, and bear upon each superior slop- 
ing side, in four of the rays a single secondary radial, which is 
axillary and bears upon ecujh upper sloping side two tertiary 
radials, which gives to each of these rays four arms. In one of 
the lateral rays, one of the superior sides of the third primary 
radial bears three secondary radials, and the other a single second- 
ary radial, which is axillary and bears upon each upper sloping 
side two tertiary radials which gives to this ray three arms. 
There are, therefore, nineteen arms in this species and nineteen 
ambulacral openings to the vault. 

The first interradials are the largest plates in the calyx and 
are followed by a single plate except in the azygous area where 
there are two. 

The vault is convex over the ambulacral areas and sharply de- 
pressed in the interradial areas, and bears a subcentral azygous 
opening but slightly elevated above the central part of the vault. 
Ouly a few of the sutures could be distinguished, and they are 
shown, in the illustration in the azygous interradial depression. 

This is a very beautiful species and will be readily recognized 
by its general form, surface ornamentation and nineteen arms. 

Found in the Hamilton Group, in Charlestown, Indiana, and 
from the collection of Wm. F. E. Gurley. 

DOLATOCBINUS PULCHELLUS, n. sp. 

Plate 5, Fig. 13, basal mew; Fig. 14^ side view; Fig. 15, summit 

view. 

Species below medium size. Calyx bowl-shaped, slightly con- 
tracted below the arms, truncated below and having a funnel- 
shaped basal concavity. Badial ridges small, sharply angular. 
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Each plate bears a long central node or spine, from the base of 
which, small lines radiate to the adjacent plates. Column small, 
round, and inserted in the cup formed by the basal plates. 

Basal plates form the lower part of the funnel-shaped basal 
concavity, and at the top have a diameter one-half greater than 
the diameter of the column. First primary radials wider than 
long, and bear a ridge extending from the superior middle part of 
one to the superior middle part of the adjacent ones so as to form 
a pentagonal rim to the funnel-shaped basal concavity and pn 
which the calyx will rest. The radial ridges arise from the angles 
of this pentagon. Second primary radials a little wider than high, 
quadrangular, sides parallel. Third primary radials about the 
same size as the second, pentagonal, axillary and support on each 
upper sloping side two tertiary radials. This gives to the species 
ten arms, which are composed of a single series of plates. 

The first interradials are the largest plates in the body. They 
are followed by a single plate in each area; about one-third as 
large as the first, which unites with two plates belonging to the 
vault. In the azygous interradius the second plate unites with 
three plates belonging to the vault, which is the only difference 
between the iuterradial areas. 

The vault is convex over the ambulacral furrows and abruptly 
depressed in the interradial areas, and bears a short central pro- 
bosis. The vault is covered by two circles of large plates, the 
inner circle has seven plates, and within it there is an extra plate 
and then four plates stand upright and form the probosis which 
bears the azygous opening. There is an "ovarian aperture" on each 
side of the base of each arm, or twenty of these orifices in this 
species. It will be noticed that, in some species, these apertures 
are in the interradial areas, at some distance from the arms, 
while in this and some other species, they are not in the inter- 
radial depressions, but elevated and close to the ambulacral open- 
ings. 

This species is most nearly related to Dolatocrinus hulbaceus^ 
but differs in the general form and surface ornamentation. This 
species has an azygous side and "ovarian apertures," while that 
species has neither. Four specimens belonging to this species 
possess the same characters, and differ only, in the fact, that the 
nodes or spines on some specimens are longer than on others. 
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The smallest specimen has only two-thirds the diameter of the one 
illustrated, and the largest specimen has a diameter one-fifth 
greater than the one illustrated. 

Found in the Hamilton Group, at Charlestown, Indiana, and 
from the collection of Wm. F. E. Gurley. 

DOLATOCRINUS BELLULUS, n. sp. 

Plale V, Fig. 16, basal view; Fig. 17, azygoua, side view; Fig. 

18y summit view. 

Species above medium size. Calyx hemisperical, broadly trun- 
cated below. Badial ridges consist of small round ridges crossing 
the central part of the plates, and interrupted by prominent nodes 
in the center of each plate. Nodes larger and more or less trans- 
verse on the interradials. Surface ornamented by fascicles of 
lines radiating from the central nodes. Column large, round, and 
bearing a large cinque-foil columnar canal. 

Basal plates almost covered by the column, and bearing a small 
circular ridge around the facet for the attachment of the column. 
First primary radials wider than long, the two on the azygous 
side being lavger than the others. Second primary radials about 
one-half wider than long, quadrangular. Third primary radials 
expand to the superior lateral angles, longer than the second, 
pentagonal, axillary, and in two of the rays each bears upon each 
superior sloping side a single secondary radial, which is axillary, 
and bears upon each superior sloping side two tertiary radials, 
which gives to each of these rays four arms. These two rays ad- 
join the azygous area. In each of the other three rays the third 
primary radial bears upon one sloping side three secondary 
radials, and upon the other one secondary radial, which is axillary 
and supports upon each upper sloping side two tertiary radials. 
This arrangement gives to each of these rays three arms. There 
are, therefore, seventeen arms and seventeen ambulacral openings 
to the vault in this species. 

The azygous area is like the others except a little larger. The 
first interradials are the largest plates in the calyx, have nine 
sides and are broadly truncated above for the second interradials. 
The second interradials are about half as large as the first, and 
are followed by a single plate in the third range, which unites 
with plates belongicg to the vault. 
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The vanlt is convex, bears a small central proboscis, and is snb- 
stantially covered by three circles of large plates. Some of the 
sutures are anchylosed in the larger circle of plates, and hence 
they are not shown in the illostratioD. There are seven plates in 
the middle circle, and five at the base of the short central pro- 
boscis that contains the azygoas opening. The surface of the 
plates is destroyed, but a node may be seen on each plate over 
the junction of the ambulacral canals. There is a small ''ovarian 
aperture" close to each side of each ambulacral opening, which 
gives to this species thirty-four of these openings. 

This species is readily distinguished from all others by its gen- 
eral form, surface ornamentation, and seventeen arms. 

Found in^ the Hamilton Group, at Charlestown, Indiana, and 
from the collection of Wm. F. E. Gurley. 

Family CARYOCRINIDa;. 
Family STRIBALOCTSTIDiE. (?) 

STBIBALOOYSTITES SPH^BOIDALIS, U. sp. 

Plate F, Fig. 19, anterior side; Fig. 20y basal view, plates ivjured 

a little where the column attached; Fig. 21, 

summit view. 

Body broadly obovate and expanded into an obtuse rim below 
the summit Surface of the plates granular, those on the vault 
convex. Sutures beveled. 

Basals four, of unequal size, and forming an irregularly expanded 
cup with an hexagonal summit, and slightly re-entering angles at 
the sutures. Second series of plates expand to the upper third, 
where they are tumid and abruptly bent over toward the summit, 
two pentagonal, two hexagonal and two heptagonal. The heptago- 
nal plates are the larger plates in this series. There are eight 
plates in the third series, of unequal size, and not in line by rea- 
son of curving over the large heptagonal plates in the second 
series. They are slightly convex and directed toward the summit 
of the body. Two of them adjoin the mouth which is surrounded 
by four plates. 

The entire summit is covered by seven plats, four of the larger 
of which occupy the central part of the summit, and there is one 
minute plate on one side of these and two small plates on the 
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other side. There are four orifices on the summit, one of which 
is as large as the mouth, and directly back of it, and surrounded 
by four plates, two of which belong to the third series of plates. 
The other two are smaller and each surrounded by three plates, 
the smallest passes between plates belonging to the summit, and 
the other is at an angle of t^o plates in the third range. One of 
the summit plates adjoining tbe mouth bears a prominent node. 

This species is so distinct from, either oE the others in form 
and surface ornamentation and in the summit plates that no com- 
parison with either is necessary to distinguish it. It will be ob- 
Eerved, that the summit plates and orifices differ greatly in this 
genus, which reduces them to matters of specific importance only, 
The number of plates in each range below the summit agree with 
those in Caryocrinus. The pores in Caryocrinus may be of 
generic importance, but it is not likely that they are of family 
importance. Considering the fact that within the range of a genus 
the species vary among Cystideans more than elsewhere, and 
allowing like latitude, in the classification of the genera into fam- 
ilies, we may place the genus SlribalocystUes in the family Cary^ 
ocrinidce. This view is strengthened by the fact that all the forms 
are from the same group of rocks. 

Found in the Niagara Group, at SL Paul, Indiana, and now in 
the collection of Wm. R E, Gurley. 

OARYOCBINUS KENTUOKIENSIS, n. sp. 

Plate F, Fig, 22, anterior side; Fig. 23, poaierich-lateral side; Fig. 

24, summit view. 

Species small, subelliptical longitudinally. Plates more or less 
convex, and bearing a few very small pores. The pores are so 
small that they can only be seen by the aid of a magnifier, and 
hence are not shown in the illustrations. The surface of the plates 
is sculptured, but our specimen does not preserve these markings, 
so as to describe them. The sutures are beveled. The body is 
not constricted below the arms, and is only truncated below to the 
extent of the diameter of the column. 

Basals form a low subhexagonal cup with a hexagonal summit, 
and slightly re-entering angles at the sutures. The base is con- 
cave for the attachment of the column, and bears a round orifice 
for the colacnnar canal. The plates in the second range are 
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longer than wide, and stand nearly apright, two pentagonal, two 
hexagonal and two heptagonaL The plates in the third range are 
abont half the size of those in the second, and form an irregolar 
range. They are of nnequal size and shape, and surround an elon- 
gated, irregular, convex summit. 

The summit is covered by eighteen plates, fifteen of which are 
quite small and some of them minute. There are six small open- 
ings surrounding the summit beside the mouth. They are sup- 
posed to represent the places for the attachment of the arms, and 
adjoin. the plates in the third range except one which seems to 
be separated by a minute plate. The arm openings are in three 
pairs. The mouth is surrounded by four plates, one of which be- 
longs to the third rauge. It will, therefore, be observed that the 
summit is covered with a number of small plates which are in no 
manner connected with the orifices, and which preserve no definite 
order of arrangement. The central one is surrounded with seven 
plates, and the other ten plates have no order of arrangement, as 
may be seen on figure 24. 

This species is so diflFerent from all others heretofore described 
that no comparison is necessary with any of them. It furnishes 
another illustration of the great diversity of forms belonging to a 
single genus among the Cystideans. 

Found in the Niagara Group, at Louisville, Kentucky, and now 
in the collection of Wm. F. E. Gurley. 

Family PLEUROCYSTIDiE. 

PLEUBOOYSTITES MEBOEBENSIS, U. sp. 

Plate F, Fig, 25, dorsal view slightly broken at the anterior end; 
Fig, 26, basal view of same. 

Body irregularly subovate, and irregularly concavo-convex. 
There are three plates on the dorsal side that do not extend to 
the margin; each of these at the distal sides bears a pectinated 
rhomb. The two anterior ones have the rhombs located near the 
superior lateral margins, and the posterior one has the rhomb 
near the column. The left anterior rhomb is the largest. They 
are all somewhat elongate ovate, and have their longer diameters 
directed toward a central point between them, and they are 
striated longitudinally so that the striaD are also directed in the 
same way. The plates are radiately sculptured from the rhombs, 
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bat most of the strise are destroyed on oar specimen. All other 
plates on the dorsal side carve oyer and cover part of the ventral 
side. The ventral side is concave, and possesses a large oval space 
covered with very namerous miante plates. The colnmn is ellip- 
tical, and has its shorter diameter equal to the greatest thickness 
of the body. 

This species has one plate less in the first range than there is 
in P. squamosus, the species to which it would seem to be the 
nearest The rhombs are different in form from those belonging 
to other species, and have their longer axes directed differently. 
There are minor differences that will distinguish it from other 
species also, and the general form will probably be safficient in 
all cases. We have used the family name Pleurocystidce pro- 
visionally, without defining it, because this genus cannot belong 
to the LepadocrinidcBf whore ik has been placed heretofore. The 
family relations among Cystideans are not well understood. 

Found by Prof. A. G. Wetherby, in the Trenton Group, in Mer- 
cer County, Kentucky, and now in the collection of Wm. F. E. 
Gurley. 

ORDER CYCLOOYSTOIDEA. 

Family CYCLOCYSTOIDID^. 

cyolocystoides illin0i8en8is, u. sp. 

Plate V, Fig. 27, outer rim of a part of a specimen; Fig, 28, 
outer rim of part of another specimen. 

This species is large and the outer rim is composed of a great 
many plates. One of our specimens which does not appear to be 
more than one-third of a circle, has nine plates. The other speci- 
men, which does not appear to be much, if any, more than one- 
half of the circle, has thirteen plates. The inference is that a 
complete specimen will have from twenty-four to thirty plates. 
The outer part or margin of the rim bears four or five rows of 
elongated nodes, such as have not, we believe, been heretofore 
found on any specimen. 

The great number of plates, in the rim« and the elongated nodes 
on the margin will distinguish this species from all that have been 
heretofore described. 

Found in the Hudson River Group on Orchard Creek, Alexan- 
der county, Illinois, and now in the collection of Wm. F. E. 
Gurley. 
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Through an oversight, proper credit was not given in Ballefcih 
No. 5 to Prof. A. G. Wetherby, who discovered all the forms 
therein described from the Trenton Group of Mercer county, Ky., 
and Knox county, Tenn.; also, those from the Kaskaskia Group, 
of Pulaski county, Ky., as well as those from the Keokuk Group 
of Tennessee, in all some fifteen species, including one new family 
and three new genera. And the opportunity is here taken not 
only to make this correction, but to express to Prof. Wetherby 
our sincere thanks for the valuable assistance he has rendered 
in securing interesting specimens, as well as valuable information. 
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PLATE I. 



Page. 

BaTOCRINUB SPLK08U8. D. Sp 6 

Fig. 1. Azygous side. 

Pig. 2. View opposite azygoae aide. 

Pig. 8. Basal view. 

Batoorinus curiosds, n. ep 6 

Pig. 4. AzygouB side. 

Pig. 5. View opposite azygoas side. 

Fig. 6. Basal view. 

Batocrikus casdla. d. sp 8 

Pig. 7. Azygoas side. 
Fig. 8. Lateral view. 

Batoorinus uonorabilis, n. sp ;. 10 

Pig. 9. Azygoas side. 

Fig. 10. View opposite azygoas side. 

Batocrinus wbthbrbti, n. sp 11 

Pig. 11. Azygoos side. 

Fig. 12. View opposite azygoas side. 

Batocrinus latbbna, n. sp 18 

Fig. 18. Lateral view, azygoas area to the right. 

Fig. 14. Basal view, showing large diameter of the basal plates. 

BaTOCRIKUH LACINIOSD8, n. Sp 14 

Fig. 16. Lateral view. 
Fig. 16. Azygoos view. 

Batocrinus casualis, d. sp 15 

Fig. 17. Lateral view. 
Fig. 18. Azygoas view. 
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ACTINOCRINUS BOTltl'OHUS, n. flp 22 

Pig. 1. AzygouB Bide. 

Pig. 2. View opposite azysroue side. 

Batocuinus arcuij^, n. sp .' 16 

Fig. 3. AzgOQB side. 
Fig. 4. b^ommit view. 
Fig. 5. Baaal view. 

Batocjunus pujeub. n. ep 18 

Fig. 6. BaBftl view. 
Fig. 7. Snmmlt view. 
Fig. 8. Lateral view. 

Batocbinus burkbti, n. ep 19 

Fig. 9. View of aBpecimen ehowingcolaniiif arme and azygouBBide of caljx. 

Batocbinus labslluji, n. ep 21 

Fig. 10. AzygouB side. 
Pig. 11. Basal view. 
Fig. 12. SQmmit view. 

Saccocbinub umbbobus, n. ap 24 

Fig. 18. Lateral view, azygoae area to the right. 
Fig. 14. Lateral view, azygouB area to the left. 

EbBTMOOBINUB COMMENDABILI8, Q. Bp 25 

Fig. 16. View of a specimen showing column, arme and calyx. 

t»LATTCBINUfl VABCBLLUM, n. Sp 32 

Fig. 16. Basal view. 
Fig. 17. Lateral view. 
Fig. 18. Summit view. 
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AOARlCOCRlNUe PROFUNDUS, n. sp 26 1 

Fig. 1. Basal view. 

Pig. 2. Summit view. 

Fi^. 3. AzygouB pide view of a smaller specimen. 

AgaKICOCRIMUS TUROUIUM, n. Mp '^ 

Pig. 4. Basal view. 
Fig. 5. Summit view. 
Fig. 6. Azygoue side view. 

Agabiooorinvs ahcula, n sp 3»> 

Pig. 7. Basal view. 

Pig. 8. Summit view of a smaller specimen. 

Fig. 9. Azygoas side view of same. 



ARCH.«0CRINU9 KNOXBNSIS, H. Sp 5j4 

Pig. 10. Basal view. 

Pig. 11. AzygouB side view. 

Pig. 12. Summit view. 

GlLBERTSOCRINUS ORK£N EI, n t»p 35 

Fig. 13. Basal view. 
Pig. 14. Lateral view. 
Pig. 16. Summit view. 

GiLBERTSOCRINUS INDIANKN8I8, U. Sp 3^ 

Fig. 16. Basal view of a specimen showing some complete spines. 

Fig. 17. Basal view of another specimen. 

Figs. 18 and 19. Lateral views of the same. 

Fig. 20. Basal view of a smaller specimen, probably of tht* same apecies. 

Fig. 21. Summit view of the same. 

Pig. 21. Lateral view of the pame. 



MaCROSTTLOCRINUS INDIAN en !<I« 

Fig. 23. Side view of calyx. 
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ONTCUOCKUIUS PULA8KIBN8I8, D. Bp 40 

Fi£. 1. View showing colamn and part of arms. 
Fig. 2. AzjgOQB Bide of the same. 

TAXOCBlinTB WBTHEBBTI, n. Sp 41 

Fig. 3. Basal view, azygous Bide down. 
Fig. 4. Lateral view. 
Fig. 6. Snmmit view. 

Pterotoceinus wbthbrbti, n. ap 44 

Fig. 6. AzygooB aide view. 

Fig. 7. Basal view, azygooB side down. 

Fig. 8. Summit view. 

Fig. 9. View of another specimen, showing furrowed vault. 

POTKRIOCRINUS VAOULU8, n. Bp 4« 

Fig. 10. Lateral view, asygouB area to the left 
Fig. 11. Opposite Bide of the same. 

ZbaCRIICUB PULABKIBVBIB, a. Bp 47 

Fig. 12. Asygons side view. 
Fig. 18. Opposite side of same. 

Zbaorinu.*} durabiub, n. Bp .* 48 

Fig. 14. AzyftouB side view. 
Fig. 16. Opposite side of same. 

Bmperoorinub indiakbnbib, n. sp 48 

Fig. 16. Basal view. 

Fig. 17. AzygouB side view. 

BARYCBtNUs WA8HINOTONBNBI8, n. sp 49 

Fig. 18. Azygons oide view. 
Fig. 19. Oppo8it(> side of same. 

CTLICOCRINUB nfDIANKNSIB, Q. 8p 81 

Fig 20. Basal view. 

Fig, 21. Azygons side view. 

Fig. 22. Lateral view. 
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PLATE V. 



DOLATOCRINUd CORPOR08U8, n. Bp. 

Pig. 1. Basal view. 
Fig. 2. Summit view. 
Pig. 8. Azygoas side view. 
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DOLATOGBINUB UAXMBIXI, n. Sp. 

Pig. 4. Basal view. 
Pig. 5. Lateral view. 
Fig. 6. Summit view. 
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DOLATOCRIKUS VASCCTLUM, O. 8p , 58 

Fig. 7. Basal view. 
Fig. 8. Summit view. 
Fig. 9. Azygoos side view. 

DOLATOCRINUS SXORHATUS. U. Sp 54 

Fig. 10. Basal view. 
Fig. 11. Lateral view, azygous area to the left. 
Fie. 12. Summit view. 

DOLATOORINUS PULOHKLLUS, U. 8p .' 55 

Fig. 18. Basal view. 
Fig. 14. Lateral view. 
Fig. 16. Summit view. 

DOLATOORINUS BBU.irLUS, D. Sp 57 

Fig. 16. BsfAl view. . 
Fig. 17. Asygous side view. 
Fig. 18. Sommlt view. 

StrIBALOOTSTITBS SPHARROIDALI8, U. sp 58 

Fig. 19. Anterior view. 
Fig. ao. Basal view. 
Fig. 21. Summit view. 

Caryocrinus kbntuokirksis, n. sp 68 

Fig. 22. Anterior view. 

Fig. 28. Posterior -lateral view. 

Fig. 84. Summit view. 

PLBiTROcrrpTiras mjebobrbnbia, n. sp 60 

Fig. 26. Dorsal view. 
Fig. 26. Basal view. 

Cycloctstoidbs illimoisbnsis, d. sp 61 

Fig. 27. Outer rim of a specimen. 

Fig. 28. Fragment of outer rim of another specimen. 
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NEW AND INTERESTING SPECIES OP PALEOZOIC 

FOSSILS. 

BY S. A. MILLER AND WM. F. E. GURLEY. 



SUBKINGDOM ECHINODERMATA. 



CLASS CRINOIDEA. 
ORDER PALiEOCRINOIDEA. 
FAMILY ACTINOCRINID^. 

BATOCRINUS POLYDACTYLUS, n. Sp. 

Plate J, Fig. i, view of calyx, arms and part of the column, 
azygous area on the right 

Species above medium size. Clayx short, saucer- shai)ed, 
about four times as wide as high; interradial areas slightly 
flattened; surface granular. Column medium size and composed 
of alternately larger and smaller plates. 

Basals form an hexagonal disc, less than twice the diameter 
of the column, bearing a low rim around the depression for 
the attachment of the column. First primary radials more than 
twice as wide as high. Second primary radials quadrangular, 
nearly three times as wide as high. Third primary radials 
not much larger than the second, twice as wide as high, 
pentagonal, axillary, and support upon the upper sloping sides 
the secondary radials. In each lateral ray and in the ray 
opposite the azygous area there are two secondary radials, the 
last of which are axillary and bear three tertiary radials, the 
last one being axillary and bearing two arms; which gives to 
each of these rays eight arms. The ray on the right of the 
azygous area bears three secondary radials, the last one being 
axillary and bearing two arms, which gives to this ray four 
arms. The ray on the left of the azygous area bears, on the 
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distal side, three secondary radials. the last of which is axillary, 
and on the proximal side two secondary radials, the last of 
which is axillary, and bears on the distal side two tertiary 
radials, and on the proximal side three tertiary radials, the last 
one being axillary, giving to this ray five arms. There are, 
therefore, thirty, three arms in this species. The arms are com- 
posed of a double series of interlocking plates that are deeper 
than wide in the lower part, but commence to spread, at the 
upper third, and become perfectly flat, in the upper part, as 
they do in ErelmocrinuSj but without the usual increase in 
width. The plates of the arms do not seem to lengthen, but 
instead of closing, so as to have an ambulacral furrow on the 
inner side, they become perfectly flat on both sides, or concave 
externally. Pinnules dense. 

There are three regular interradials in each area, one large, 
the other two small, but of unequal length. There are seven 
azygous interradials, the first one heptagonal, in line with the 
first primary radials, and of about the same size. It is followed 
by three plates, in the second range, the middle one being the 
longer and larger one. On each side of the upper part of the 
middle plate there is a small plate that separates it from the 
radial series. Above the middle plate of the second range, 
there is an elongated plate that extends an angle to the top of 
the calyx. The vault is not exposed, but it bears a long 
slender proboscis, the end of which is broken off at the top 
of the specimen illustrated. 

This specie will be distinguished by its depressed calyx, and 
thirty-three arms or seventeen ambulacral orifices, in the vault, 
and by the flattening of the arms in the auperior part. This latter 
character, in a greater degree, possibly, has been regarded as 
a generic character in Eretmocrinus, This species and others 
hereinafter described show that the flattening of the arms is 
not of generic importance. Many species of Baiocrinus show 
the tendency of the arms to expand or flatt^en toward the 
superior ends. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of S. A Miller. 
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BATOCRINUS SAMPSONI, n. sp. 

Plate J, F^ig. 2, azygous view of a specimen compressed so as io 

show calyx and arms; Fig- 3, lateral view of anofher 

specimen having part of the arms removed, showing 

vault, proboscis and the incurving part of the 

arms, some of which are broken off. 

Species medium size. Calyx obconoidal, twice as wide as 

high; each radial series where unworn bears a slight angular 

ridge from the basal plates to the free arms; interradial areas 

flattened but very little; surface granular; truncated for a small 

column. 

Basals form an hexagonal disc, one-half wider than the diame- 
ter of the column, and having a height less than the distance 

from the column to the margin. First primary radials wider 
than high, upper face slightly arcuate for the reception of the 
second radials. Second primary radials quadrangular, about 
twice as wide as high. Third primary radials pentagonal, a little 
larger than the second, not quite twice as wide as high, axillary, 
and support upon the upper sloping sides the secondary radials 
The distal side of each third primary radial, adjoining the 
azygous area, bears four secondary radials, the last of which 
is axillary, and supports upon each upper sloping side a free 
arm; the proximal side of each bears two secondary radials, 
the last of which is axillary and supports upon the distal side 
two tertiary radials, the last one being axillary and support- 
ing upon each upper sloping side a free aim; the proximal side 
of each secondary radial bears three tertiary radials that sup- 
port a single arm. This arrrngement gives to each of these 
rays five aims. In each lateral ray there are two secondary 
radials, the last one being axillary and supporting the tertiary 
radials. In one of these each distal series supports four ter- 
tiary radials, the last one being axillary and supporting upon 
each upper sloping side a free arm, and each proximal series 
supports thiee teitiaiy radials, the last of which supports a 
free arm which gives to this lateral ray six aims. In the 
other lateral ray, one of the distal series supports three tertiary 
radials, the last one being axillaiy and supporting upon each 
upper sloping side a free arm; the other distal series and each 
proximal series, support three tertiary radials each of which 
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supports a free arm, which gives to this lateral ray five arms. 
In the ray opposite the azygous area there are four secondary 
radlals, the last of which is axillary and supports upon each 
upper sloping side a free arm, which gives to this ray four 
arms. There are, therefore, twenty-five arms, in this species. 
The arms are composed of a double series of interlocking 
plates that are deeper than wide, in the lower part, but flatten 
out above as they do in Erdmocrinwf, but without the usual 
increase in width. Pinnules long and dense. 

There are three regular interradials in each area, one large, 
the other two smaller and somewhat elongated. There are six 
azygous interradials, the first one heptagonal, in line with the 
first primary radials, and the largest plate in the calyx. It is 
followed by three plates, the central one being smaller than 
the lateral ones; and these by two elongated plates that con- 
nect with the plates of the vault. The vault is conoidal and 
larger than the calyx, and bears a long subcentral proboscis. 
The plates of the vault and proboscis are large and smooth. 

This species will be distinguished by its general form, and 
twenty-five arms that are flattened toward their terminal ends. 
This latter character belongs to all species that have been re- 
ferred to Ereimocrinus, This species and others herein de- 
scribed show that the flattening of the arms is not of generic 
importance, though, in a marked degree, it is no doubt of 
specific value. We have, heretofore, shown that the other 
characters ascribed to Ereimocrinus are possessed by different 
species of Baiocrinus and that one and all are not of generic 
value. 

Pound in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of S. A. Miller. The specific name is in honor 
of P. A. Sampson, the well known naturalist of Sodalia, 
Missouri. 

BATOCRINUS VETERATOR n. Sp. 

Plate /", Fig. 4, view of calyx and arms opposite the azygous side, 
a little depressed y and arms broken off at the vpper end. 

Species medium size. Calyx obconoidal, two and a half times 
as wide as high; no radial ridges; plates slightly convex; sutures 
distinct, somewhat beveled; surface granular; column small. 
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Bai^ls form an hexagonal disc twice as wide as the diame- 
ter of the column and having a height less than half the dis- 
tance from the column to the margin. First primary radials 
one-half wider than high, and superior face nearly straight. 
Second primary radials quadrangular, about three times as wide 
as long. Third primary radials pentagonal, a little larger 
than the second, about three times as wide as long, axillary, 
and support on the upper sloping sides the secondary radials. 
In the ray opposite the azygous area there are three secondary 
radials on one side and an axillary plate that bears two arms; 
on the other, there are two secondary radials, the last of 
which is axillary and bears, upon one side, a tertiary plate, 
which supports a single arm, and upon the other a tertiary 
plate, which is followed by an axillary plate that bears two 
arms. There are, therefore, five arms in this ray. One of 
the lateral rays is constructed in the same manner and bears 
five arms. In the other lateral ray there are two secondary 
radials in each series, the last of which are axillary and bear, 
upon one side, two tertiary radials that support a single arm 
on each, and upon the other side two tertiary raidials, the last 
being axillary and supporting two arms. There are, therefore, 
six arms in this ray. The ray on the right of the azygous 
area also supports six arms, while the ray on the left of the 
azygous area supports seven arms, the proximal one being a 
single arm and the other three double arms. By this arrange- 
ment there are twenty-nine arms in this species. The arms 
are long and very slightly flattened toward the superior ends. 
Pinnules very dense. 

In the regular interradial areas there are only two plates, 
one following the other. In the azygous interradial area the 
first plate is heptagonal, in line with the first primary radials 
and of about the same size. It is followed by three plates in 
the second range, which nearly fill the area, above these the 
sutures are indistinct in each of our specimens, but, appar- 
ently, there is only one plate, making five plates in this area. 
The vault is not disclosed in our specimens, but two of them 
show the broken ends of the proboscis, which is quite small. 
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The arms, in the specimen illustrated, ate broken off and 
eroded toward the top, which causes the arms to appear to 
flatten more than they really do. Another specimen showing 
nearly the entire length of the arms, shows only a little flat- 
tening at the tips — about the same shown in B. venusiulus. 

This species is distinguished by its general form, number of 
interradials, and the peculiarity in the arrangement of its 
twenty-nine arms. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of S. A. Miller. 

BATOCRINUS VETUSTUS, n. Sp. 

Plate 7, Fig. 5, azyg(ms side view of the calyx and pari of the 
arms; Fig. 6, opposite view of the same specimen. 

Species medium size. Calyx obpyramidal, twice as wide as 
high; each radial series bears an angular ridge from the basal 
plates to the free arms; interradial areas flattened; 'sutures 
slightly beveled; surface granular; truncated for a small 
column. 

Basals form an hexagonal disc one half wider than the diam- 
eter of the column and having a height less than half the 
diameter of the column. First primary radials wider than high, 
upper face slightly arcuate for the reception of the second 
radials. Second primary radials quadrangular, about twice as 
wide as high. Third primary radials pentagonal, except in the 
typical specimen, the one on the right of the azygous area is 
hexagonal, and the one opposite the azygous area is heptag- 
onal, as shown in figure 5. Moreover, in the typical exam- 
ple, there are four primary radials, in one of the lateral series, 
as shown on the left of figure 6. The extra plate is pentag- 
onal and inserted between the second and third primary 
radials. The third primary radials are of unequal size, axillary, 
and bear upon each upper sloping side secondary radials. On 
the right side of the azygous area, on the distal side, there 
are three secondary radials and an axillary plate that bears 
two arms, and on the proximal side two secondary radials, the 
last being axillary and bearing upon each upper side twg 
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tertiary radials, each of which bears a single arm, which 
gives to this ray four arms. On the left side of the azygous area, 
on the distal side, there are four secondary radials that bear 
a single arm, and on the proximal side two secondary radials, 
the last of which is axillary, and bears upon the distal side 
two tertiary radials that bear a single arm, and on the prox- 
imal side three tertiary radials, the last being axillary and 
supporting two arms, which gives to this ray four arms. ' It 
will be noticed that the number of arms in each of these rays 
is the same, but the arrangement is reversed. In one lateral 
ray there are upon each, side of the third primary radial four 
secondary radials, the last being axillary and supporting 
two arms, which gives to this ray four arms. In the other 
lateral ray there are upon each side of the third primary 
radial two secondary radials, the last being axillary and bear- 
ing upon each upper sloping side three tertiary radials, the 
last of which is axillary in three rays and supports two arms, 
and the other one supports a single arm, which gives to this 
ray seven arms. In the ray opposite the azygous area there 
are upon one side five secondary radials that bear a single 
arm, and upon the other side five secondary radials, the last 
being axillary and supporting two arms, which gives to this 
ray three arms. There are, therefore, twenty-two arms in this 
species. The arms are composed of a double series of inter- 
locking plates that are deeper than wide, and, as far as pre- 
served in the typical specimens, show no tendency to flatten 
toward the superior ends. Pinnules long and dense. 

In part of the regular interradial areas there are five plates, 
one followed by two, and then one in the third, and one in the 
fourth range — in other areas there are six plates — two in both 
th^ second and third ranges. In the azygous area there are 
thirteen plates. The first one is heptagonal, in line with the 
first primary radials and fully as large as any of them. It is 
followed by three plates in the second range, five in the third 
range, three in the fourth range and one in the fifth range 
that unites with the plates of the vault. Our specimens do not 
disclose the vault and proboscis. 

This species is distinguished by the numerous interradials 
and azygous plates, and by the order and arrangement of twenty- 
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two arms. The fourth primary radial in one of the rays is 
abnormal, or the commencement of development toward some 
other form, that is unknown, provided other specimens, in this 
species, do not retain the same character, in which case, it 
might be a specific character. We have the character preserved, 
only in the specimen that is illustrated. 

Pound in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of S. A. Miller. 

BATOCRINUS VENUSTULUS, n. Sp. 

Plate 7, Fig, 7, azygous side of cnlt/x and arms, a Utile 

depressed. 

Species medium size. Calyx obconoidal, twice as wide as 
high; each radial series bears a low angular ridge from the 
basal plates to the free arms; interradial areas slightly flat- 
tened; surface granular; truncated for a medium-sized column. 

Basals form an hexagonal disc one- third wider than the 
diameter of the column and having a height less than the dis- 
tance from the column to the margin. First primary radials 
very little wider than high, upper face slightly arcuate for 
the reception of the second radials. Second primary radials 
quadrangular, more than twice as wide as high. Third pri- 
mary radials pentagonal, a little larger than the second, about 
twice as wide as high, axillary, and support upon the upper 
sloping sides the secondary radials. On the distal side of the 
third primary radial, on the right of the azygous area there 
are four secondary radials, the last of which is axillary and 
supports upon each upper sloping side a free arm; on the 
proximal side there are two secondary radials, the last being 
axillary and supporting upon the distal si^e two tertiary ra- 
dials and upon the proximal side three, the last ones support- 
ing free arms, which gives to this ray four arms. In the ray 
on the left of the azygous area, the third primary radial sup- 
ports, upon each upper sloping side, two secondary radials, 
the last being axillary and the proximal series bears on the 
proximal side two tertiary radials and on the distal side two 
tertiary radials and an axillary plate that supports two arms; 
the distal series bears upon each upper sloping side two tor- 
ti:\ry radials one of which bears an axillary plate that sup- 
ports two arms. This arrangement gives to this ray six arms^ 
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In each lateral ray the third primary radial supports upon each 
upper sloping side two secondary radials the last being axillary 
and bearing upon each upper sloping side three tertiary radi- 
als and an axillary plate which supports two arms, which gives 
to each of these rays eight arms. In the ray opposite the 
azygous area, there are three secondary radials followed by 
an axillary plate that supports two arms, in one series, and, 
in the other, there are three arms, which gives to this ray 
five arms. There are, therefore, in this species, thirty-two 
arms. The arms are composed of a double series of interlock- 
ing plates that show a slight tendency to flatten at the in- 
curving superior ends, but not to be compared in this respect 
with Batocrinus Sampsoni. Pinnules long and dense. 

In one of the interradial areas there are three plates, one 
followed by two smaller ones; in two of the areas there are 
four plates in each, one followed by two in the second range 
and one in the third; and in the other area there are five plates, 
one followed by two in the second range and two in the third. 
There are seven azygous interradials, the first one heptagonal, 
in line with the first primary radials and of about the same 
size. It is followed by three plates, the central one being 
larger than the lateral ones; and these by two plates, in the 
third range, and one in the fourth, that is somewhat elongated 
and reaches the plates of the vault. Vault conoidal, and sub 
central proboscis smaller than in B, Sampsoni, 

This species will be distinguished by the arrangement of its 
thirty-two arms from all other species. The same tendency of 
the arms to flatten near the upper ends has been discovered 
in other species of Batocrinus that has been overlooked by 
authors. But where the flattening is as slight as in our 
specimens of this species, it is probable that other specimens 
will not show any flattening, and that the character is not even 
of specific importance, and, moreover, it is probable that it 
does not exist in younger specimens, which would again tend 
to destroy its importance. 

Pound in the Keokuk Group, at BDonville, Missouri, and now 
in the collection of S. A. Miller. 
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BATOCRINUS INSUETUS, YX. Sp. 

Plate /, Fig. 8, azygotis view of calyx, vauU, proboscis and part 
of the arm^; Ftg, 9, side view of same specimen. 

Species rather below medium size. Calyx obconoidal, trun- 
cated below, about twice as wide as high; surface smooth or 
finely granular. Column medium size. 

Basals form an hexagonal disc one half wider than the diame- 
ter of the column, with a central depression and rim around 
it, for the attachment of the column. First primary radials 
wider than high. Second primary radials quadrangular, short, 
two or more times as wide as higji. Third primary radials a 
little larger than the second, twice as wide as high, pentagonal, 
axillary, and support on the upper sloping sides the secondary 
radials. In each lateral ray, the third primary radial supports, 
upon each upper sloping side, two secondary radials, the last 
of which is axillary and supports upon each upper sloping side 
a tertiary radial, that bears a single arm. There are, there- 
fore, four arms in each of these rays. The distal side of each 
third primary radial adjoining the azygous area supports three 
secondary radials that bear a single arm; the proximal side of 
each supports two secondary radials, the last of which is axil- 
lary and supports upon each side a tertiary radial that bears 
a single arm. There are, therefore, three arms to each of 
the^e rays. In the ray opposite the azygous area, the third 
primary supports upon each upper sloping side three second- 
ary radials, the last of which supports a single arm. There 
are, therefore, sixteen simple arms in this species and sixteen 
ambulacral openings to the vault. The arms are rather small 
and composed of a double series of interlocking plates that are 
slightly deeper than wide, in the lower part, but the arms 
flatten out near the superior ends, as they do in many other 
species in this genus. Pinnules long and dense. 

There are three regular interradials in each area, one large, 
the other two small. There are four azygous interradials, one 
heptagonal, in line with the first primary radials and slightly 
larger and longer than either of them. It is followed by three 
plates, the middle one being the larger and longer, but it is 
cut off from the vault by the tertiary radials. The vault is 
highly convex, with a large proboscis that terminates in a 
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balloon-shaped bulb, that has the azygous opening at one side 
of the summit. The plates of the vault are plain, or slightly 
convex, and smooth, but each plate, on the central and lower 
piEkrt of the balloon, bears a central tubercle, ^hile the small 
plates on top and sutrounding the orifice are smooth. 

This species will be distinguished by the arrangement of its 
sixteen arms, by the four plates in the azygous area, and by the 
balloon-shaped proboscis. The shape of the vault and probos- 
cis, in this genus, varies so much, that it may be doubtful 
about how far its form may be regarded as of even specific 
importance. We have among the species herein described the 
long slender proboscis extending beyond the arms, the balloon- 
shaped proboscis, with arms capable of spreading all over it, 
and the convex vault, without proboscis, save a swelling area 
like a recumbent proboscis, with the azygous orifice below the 
ambulacral canals. The breaking up of the genus Batocrinus, 
on characters, based. on the vault, azygous orifice, ind superior 
part of the arms, into subgenera or distinct generic names does 
not seem to be practicable or natural. 

Pound in the Keokuk Group, at Boonville, Missouri, and now 
in the coUection of S. A. Miller. 

BATOCRINUS BROADHEADI, n. Sp. 

Plale /, Fig, 10, basil view azygous side up; Fig. If, view 
opposite the azygous area. 

Species full medium size and among the larger forms with 
which it is associated. Calyx somewhat hemispherical, in gen- 
eral outline, rather more than twice as wide as high; radial 
series forming low, angular ridges from the basal plates to the 
free arms; interradial areas gently rounded; arm openings 
directed nearly horizontally; sutures distinct; surface granular. 

Basals form an hexagonal disc that expands a little beyond 
the angles of the radial ridges, and has a diameter two and a 
half times the diameter of the column, and a hemispherical 
depression in the truncated surface below, for the attachment 
of the column. First primary radials twice as wide as long, 
longitudinally angular in the central part. Second primary 
radials quadrangular, and varying from one and a half to two 
and a half times as wide as long. Third primary radials pen- 
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tagonal, larger than the Recond, wider than high, greatest width 
below the middle, at the angles formed by the junction of the 
lower expanding and upper sloping sides, axillary, and sup- 
porting on each upper sloping side the secondary radials. In 
the ray on the right of the azygous area, and in each lateral 
ray, there are two secondary radials, the second one of which 
is axillary, and bears upon each superior side two tertiary ra- 
dials, which gives four arms to each of these three rays. In 
the ray on the left of the azygous area, there are two secondary 
radials, in the proximal series, the second one of which is ax- 
illary, and bears upon the proximal side two tertiary radials, 
and on the distal side one large tertiary radial, and in the dis- 
tal series there are two secondary radials only, the last one 
being quite large. This gives to this ray three arms. In the 
ray opposite the azygous area the third primary radial bears 
upon each superior sloping side three secondary radials, which 
gives to this ray two arms. There are, therefore, seventeen 
arm openings to the vault in this species. 

In the regular interradial area, between the three and four 
armed rays, there are only three plates, one very large fol- 
lowed by two elongated plates, one of which extends higher 
than the other. In each of the other three regular interradial 
areas there are four plates, one large plate, followed by two 
in the second range and one in the third. The azygous area 
is subovate in outline and contains nine plates. The first one 
is in line with the first radials, but smaller and narrower; it 
is followed by three much larger plates in the second range, 
and these by three in the third range, which are supported 
on two of the plates of the second range. Above the middle 
one in the third range there is a small plate, and between its 
right superior sloping side and the left superior side of the 
upper plate, in the third range, an elongated plate is sup- 
ported that extends its superior angle between the second ter- 
tiary radials and unites with the plates of the vault. 

Vault conoidal, slightly depressed in the interradial areas, 
and covered with rather large, polygonal, convex plates. Two 
small ovarian (?) apertures may be distinguished between the 
ambulacral openings in the azygous area; they are above the 
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tertiary radials, at the angles between the two vault plates, in 
the azygous depression, and the smaller plate at each side of 
the ambulacral canals. Proboscis unknown. 

Found in the Keokuk Group at Boonville, Missouri, and 
now in the collection of S. A. Miller. The specific name is in 
honor of Prof. G. C. Broadhead, formerly State Geologist of 
Missouri, a gentleman of high scientific attainments, whose 
professional skill and untiring energy has to such a great 
extent contributed to our knowledge of the geology, as well as 
to the wonderful development of the mining and economical 
industries of that state. 

BATOCRINUS NITIDULUS, n. sp. 

Plate J, Fig. 12, azygous view of calyx and vauU; Fig. 13, 
opposiie view of same. 

We have four specimens of this species of the same size and 
in the same state of preservation as the one illustrated. None 
of them show any of the arms. 

Species below medium size. Calyx broadly truncated below 
and obconoidal above, or like the frustum of a cone; one- half 
wider than high. Plates convex, usually bearing a transverse 
angular ridge, and beveled from the central part to the su- 
tures. No radial ridges. Column small and having a very 
small, round, columnar canal. 

Basals form an hexagonal disc nearly twice as wide as the 
diameter of the column and having a height less than half the 
diameter of the column. First primary radials wider than high. 
Second primary radials quadrangular, about three times as 
wide as high. Third primary radials vary from pentagonal to 
heptagonal depending upon the number of interradials that each 
side abuts against, and they vary somewhat in size, but are 
about twice as large as the second radials, axillary, and sup- 
port on each upper slopiug side two secondary radials, the 
last one of which is axillary and supports on each uppet* slop- 
ing side a single tertiary radial. There are, therefore, four 
arm openings to the vault from each ray or twenty ambulacral 
openings to the vault. The probability is that the arms did 
not bifurcate and that the species had only twenty arms. 

There are three regular interradials, in each area, one large 
the other two smaller and somewhat elongated, in the speci 
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men illustrated; but in other specimens in some of the areas, 
there are only two plates, one following the other. There are 
eight azygous interradials in the specimen illustrated, the first 
one heptagonal, in line with the first primary radials and of 
about the same size. It is followed by three plates, the mid- 
dle one being the smaller, and these are followed by four 
smaller plates that are cut off from the vault by the union of 
the tertiary radials. In some of the other specimens, there 
are only three plates in the third range and, hence, only seven 
azygous plates. The vault is conoidal, covered with convex 
plates and bears an almost central proboscis. 

This species is distinguished by its trim, neat form, beveled 
plates and twenty ambulacral openings to the vault. This is 
one of the forms that might be referred to Erelmocrxnu9y if 
that were a valid geniis. 

Pound in the Keokuk Group, at Boonville, Mo., and now in 
the collection of S. A. Miller. 

BATOCRINUS PECULIARIS, n. Sp. 

Plate /, Fig, 14, azygous side view; Fig, 15^ basal view; FHg. 
16, summit view of Ike same specimev. 

Species below medium size. Calyx somewhat obconcidal, but 
spreading upward canopy-like, and directing the ambulacral 
openings horizontally. Truncated nearly three times the diam- 
eter of the column; plates moderately convex; sutures plain; 
surface granular. Column small; canal cinque foil. 

Basals form an hexagonal disc nearly three times the di- 
ameter of the column, concave centrally below for the attach- 
ment of the column, and having a height equal to about half 
the diameter of the column. First primary radials wider than 
high. Second primary radials quadrangular, three times as 
wide as high. Third primary radials pentagonal, larger than 
the second, nearly three times as wide as high, axillary and 
support on the upper sloping sides the secondary radials. On 
the distal side of each ray adjoining the azygous area there 
are three secondary radials, and on the proximal side two sec- 
ondary radials, the last of which is axillary and bears upon 
each upper slopping side two tertiary radials, which gives to 
^ach of these rays three arms. One of the lateral rays is con- 
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structed in like manner and bears three arms. The other lateral 
ray bears upon each of the upper sides of the third primary 
radial two secondary radials, the last being axillary and sup- 
porting on each upper sloping side two tertiary radials, which 
gives to this ray four arms. In the ray opposite the azygous 
area there are three secondary radials, which gives to this ray 
two arms. There are, therefore, fifteen arms in this species, 
as shown by the ambulacral openings to the vault. 

There are three regular interradials in each area, one large, 
the other two small and somewhat elongated. The azygous 
area is very peculiar, as the proboscis having the azygous 
orifice Separates the tertiary radials and projects below the 
ambulacral openings and occupies nearly half the azygous 
area. The first plate is heptagonal, in line with the first" 
primary radials and the largest plate in the body. There are 
three plates in the second range, the middle one being the 
smaller and supporting the plates that surround the azygous 
orifice. In the third range, on one side of the recumbent pro- 
boscis or azygous ridge, there is one rather large plate, and all 
the other plates in the area are small and form part of the 
round recumbent proboscis. The vault is highly convex, and 
has a capacity equal to or grea^r than that of the calyx. It 
is Covered with small, convex, polygonal plates. Upon the 
azygous side of the center a convex elevation arises that be- 
comes more defined as it passes down between the ambulacral 
orifices and finally projects, like the end of a proboscis, below 
the arms in the upper third of the azygous area. It ap- 
pears like the recumbent proboscis in Siphonocrinus armo8U8, 
though not projecting quite as much. Probably the word 
**proboscis" should not be used in the definition, for it is 
merely a rounded ridge from one side of the vault that termi- 
nates in a hemispherical projection that bears an orifice in the 
upper part of the azygous area, as shown in the illustration. 

This species is distinguished by its general form, convex vault, 
recumbent proboscis with orifice below the arms, and by its 
fifteen arms, from all other species. By some it might be re- 
ferred to DoryorinuSy but we think it is clearly a Batocrintia. 
Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of S. A. Miller* 
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BATOCRINUS IMPARILIS, n. Sp. 

PlcUe J, Fig. 17, aaygous view; Fig. 18, opposite azygous side 

We have several specimens of this species varying from half 
the size of the one illustrated to about one-fourth larger. None 
of them show any of the arms, and the one illustrated is best 
preserved. 

Calyx urn- shaped; about one-fourth wider than high, though 
sometimes nearly as high as wide. Plates tumid; no radial 
ridges; sutures distinct; column small; surface granular. 

Basals form a very low hexagonal cup about three times as 
wide as the diameter of the column. The columnar facet is 
round, deep and preserves. the serrated lines for the attachment 
of the column. The convexity of the plates extends below the 
point of attachment of the column. The first primary radials 
are much larger than any other plates in the body and have 
a height nearly equaling the width. Second primary radials 
quadrangular, about twice as wide as high. Third primary 
radials very little larger than the second, pentagonal, axillary, 
and support on each upper sloping side of three rays two 
secondary radials, which gives to each of these rays two arms. 
Each third primary radial adjoining the azygous area bears 
upon the distal upper side two secondary radials, the last 
one bearing a single arm, and upon the proximal side two 
secondary radials the last of which is axillary and bears upon 
each upper sloping side a single tertiary radial which gives 
to each of these rays three arms. There are, therefore, twelve 
arm openings to the vault in this species. 

There are three regular interradials in each arear one large, 
the other two smaller, somewhat elongated, and unite with the 
plates of the vault. The azygous area is large. The first 
plate is in line with the first primary radials and of about the 
same size. It is followed by three rather large plates, in the 
second range, and these, by three small plates, in the third 
range, that unite with three plates that separate the arms and 
unit3 with the plates of the vault. The vault is convex and 
covered with convex polygonal platas. The proboscis is small 
and subcentraJ, but it is broken off close to the vault in all 
our specimens. 
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This species is distinguished by its general form, convex 
plates, union of interradials with the plates of the vault, and 
by having twelve arms. It cannot be mistaken for any other 
described species. 

Pound by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri", and now in the collection of S. A. Miller. 

BATOCRINUS INCULTUS, n. Sp. 

Plaie /, Fig. 19; azygoua view; Fig. 20^ opposite azygous aide. 

We have four specimens which we refer to this species, 
though there is some difference in the azygous areas. None 
of them show any arms. Species below medium size. Calyx 
um-shap>ed and nearly as high as wide. Plates highly convex; 
no radial ridges; sutures distinct. Column round, rather large 
and having a cinque foil canal. 

Basals form an elevated hexagonal cup about twice as wide 
as the diameter of the column and having an hemispherical 
depression below, for the insertion of the column. The first 
primary radials are the largest plates in the body, except the 
first azygous plate, and have a height nearly equal to the 
width. Second primary radials, quadrangular, and about or 
less than one-half wider than high. Third primary radials 
considerably larger than the second, and pentagonal or hexa- 
gonal-, depending on the number of plates they abut upon, in 
the inter radial areas, axillary, and support on each of the 
superior lateral sides two secondary radials, each of which 
bears a single arm. There are, therefore, ten arm openings 
to the vault, in this species. 

The regular interradial areas are elongated and generally 
have four plates, but sometimes only three. There is one in 
the first range, generally two elongated plates in the second 
range, but sometimes only one, and one elongated plate in the 
third range that connects with the plates of the vault. The 
Azygous area is large, and the number of plates is not uniform. 
The first plate is in line with the first primary radials and 
fully as large as any of them. It is followed, in the specimen 
illustrated, in the second range, by four plates, but, in other 
specimens, there are only three. Above titiesei in the speci* 
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men illustrated, there are three plates, followed by two plates 
that connect with the plates of the vault, but in other speci- 
mens only three or four plates can be distinguished. 

The vault is convex and is covered by a few large convex 
plates, and bears a large subcentral proboscis, which is sur- 
rounded, near the base, by large convex plates. 

This species bears some resemblance to B. imparilia, above 
described, but the calyx is more elongated, the vault and pro- 
boscis are altogether different, and it has only ten arms, while 
that species has twelve. When compared with other described 
species the differences are equally as well defined. We may 
here call attention to the fact, that the number of plates in 
the azygous and regular interradial areas, in the genus Bale- 
crintiSy is of less importance than the number of ambulacral 
openings to the vault, not only as shown by this species, but 
as shown by many otheis, in our possession. 

Pound by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS INSPERATUS, n. Sp. 

PWe /, Fig. 27, azygous view; Fig. 22y opposite cusygous side. 

This species is founded upon a single specimen, that seems 
to be perfect in all its parts, and, if abnormal, we do not know 
from what parents it arose. The calyx and vault together 
hava.a sub-elliptical outline with both ends slightly truncated. 
Species below medium size. Calyx urn-shaped, about as high 
as wide. Plates tumid; no radial ridges; sutures distinct; 
surface granular. Column round and small. It has, however, 
only four radial series. 

Basals form an elevated hexagonal cup, about twice as wide 
as the diameter of the column, and having, the plates rounded 
below to a hemispherical depression for the insertion of the 
column. First primary radials wider than high and of unequal 
size, though there are only four of them. Second primary 
radials quadrangular, and nearly as long as wide. Third pri- 
mary radials considerably larger than the second, three hexag- 
onal and one heplagonal, axillary, and support on each of 
the superior sloping sides two secondary radials, each of which 
bears a single arm. There are, therefore, eight arm openings 
to the vault in this species^ 
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The first regular interradials are large, tumid plates, and, in 
one of the areas, the first one is followed by two elongated 
plates, that unite with two plates belonging to the vault, but, 
in the other two areas, the first one is followed by two plates 
in the second range and two smaller ones in the third range, 
that connect with two plates belonging to the vault. The first 
azygous plate is in Ime with the first primary radials, very 
tumid, and rather larger than either of them. It is followed 
by three plates in the second range, and these by two in the 
third range, that uilite with the plates of the vault. The vault 
is elevated over the ambulacral canals, conical, and bears a 
large central proboscis, "^rhich is broken off in our specimen. 
The plates on the vault are polygonal, tumid and few in num- 
ber. 

This species cannot be compared with any other, unless it is 
for the purpose of showing that it is abnormal, and not entitled 
to a specific name It is four-fifths of a Batocrinus. It agrees 
with Batocrinus as far as it goes. The definition of Baiocrinus 
requires five radial seties, and this species has only four. The 
radial series that is missing is the one opposite the azygous 
area. Probably it -Will be found to be as near B. incuUus as 
to any other species, but, aside from the four radial series, it 
will be noticed that the interradial and azygous areas and the 
vault and proboscis are quite different in the two species. Take 
from B, incuUua one radial series and one interradial area and 
close up the opening, it, will be found to be widely different 
from this species in genei*al form and outline. The differences 
are even more marked when comx)ared with B. imparilis, which 
has twelve ambulacral openings. We see no reason why a cri- 
noid should not have perpetuated itself while having only four 
radial series a$ well as if it had six. The difficulty that is hard 
to overcome in this case, is, if we have here a good species, 
we ought also to haVe a good genus, and yet we are unwilling 
to take it out of the genus Baiocrinus. If our specimen is ab- 
normal, it is well worth defining and illustrating, and the spe- 
cific name we have given it will serve for a handle until some 
one has ascertained to what species it should be referred, and 
even then the synonymy will not have altogether lost its use- 
fulness^ We are of the opinion that our specimen descended 
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from a BatocrinuSy and, if we had two specimens, we would 
be confident that it could perpetuate itself and. therefore, rank 
as a species; but, if the single si>ecimen is all that ever ex; 
isted, we would say it is abnormal, and only proves the great 
vitality the species possessed, that gave it the strength to grow • 
to maturity in the perfect form of its kind, while one-fifth of 
the body was absent from its birth or inception. Under all' 
the circumstances, probably, the specific name should be re- 
ceived only provisionally. 

Pound in the Burlington Group, at Sedalia, Missouri, and 
now in the collection of S. A. Miller. 

BATOCRINUS FORMACEUS, n. Sp. 

Pla'e /, Fig. 23y azygous view; Fig. 24y opposite view. 

Species medium or above medium size. Calyx bowl-shaped, 
semi-elliptical, broadly rounded below; height two-thirds the 
diameter; no radial ridges; sutures distinct, not beveled; sur- 
face granular. Column small, round. 

Basals form an hexagonal disc about twice as wide as the 
diameter of the column with an hemispherical columnar 
cavity radiately furrowed. First radials large, exx)anded, three 
hexagonal and two heptagonaL Second radials, quadrangular, 
a little wider than long. Third radials one- half larger tham 
the second, pentagonal, except the one upon the left of the 
azygous area, which is hexagonal, and three of the rays sup- 
port upon each upper sloping side two secondary radials, the 
last of which is axillary and supports upon each upper slop- 
ing side two tertiary radials which gives to each of these rays 
four arms. In one of the lateral rays there are upon one side 
three secondary radials and upon the other two secondary 
radials, the last being axUlary and supporting upon each upper 
sloping side two ^rtiary radials, which gives to this ray three 
arms. In the ray opposite the azygous area the third primary 
radial supports, upon each superior side, three secondary 
radials, which gives to this ray two arms. There are, there- 
fore, seventeen arm openings to the vault in this species. 

The regular areas do not connect with the vault, except in 
the area between the two and three-armed rays and the num- 
ber of plates in each varies from three to five. The azygous 
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area is very large and contains fifteen plates. The first one 
is in line with the first primary radials and of the same size. 
It is followed by three plates in the second range, five plates 
in the third range, three in the fourth range and above these 
there are three plates two of which connect with the plates of 
the vault. Vault convex, composed of polygonal, convex 
plates and bears a strong subcentral proboscis. 

This species is distinguished by its general form, absence of 
radial ridges, and seventeen ambulacral oi)enings to the vault. 
It will also be distinguished by the number of plates in the 
azygous area, if that feature is of specific importance, but we 
have known the number of plates, in the azygous area, to 
vary, among specimens, that we have referred to the same 
species, and, probably, in this species some specimens may 
show a less number of plates, commencing with the five plates 
in the third range and concinuing to the vault. We have seen 
two specimens besides the one illustrated, but the plates in the 
upper part of the azygous area are either not well preserved 
or are not to be distinguished from the type. 

Pound in the Burlington Group, at Sedalia, Missouri, and 
now in the collection S. A. Miller. 

BATOCRINUS INCONSUETUS, n. Sp. 

Plale J, Fig. 25, basal view; Fig, 26, summit view; Fig. 27, 

azygous side view. 

Species medium or below medium size. Calyx very low and 
saucer- shaped; height not more than one-fourth the diameter, 
and ambulacral openings directed horizontally; slight radial 
ridges, interradials plain; surface smooth. Column medium 
size and round. 

Basals form a circular disc that projects below the first 
primary radials about the thickness of a plate, has a diameter 
about twice as great as the diameter of the column, and bears 
a concave, radiately lined depression for the columnar attach- 
ment. First primary radicals twice as wide as long, three 
hexagonal and two heptagonal. Second primary radials quad- 
rangular, about three times as wide as long. Third primary 
radials a little larger than the second, twice as wide as long, 
pentagonal, axillary and in each lateral ray support upon each 
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upper sloping side two secondary radials, the last of which is 
axillary and supports upon each upper side two tertiary 
radials which gives to each of these rays four arms. Upon, 
the distal side of the third primary radials adjoining the azy- 
gous area there are four secondary radials, and on the proxi- 
mal side two secondary radials, the last of which is axillary 
and bears upon the distal side two tertiary radials, and upon 
the proximal side three tertiary radials which arrangement 
gives to each of these rays three arms. In the ray opposite 
the azygous area there are three secondary radials upon each 
side of the third primary which gives to this ray two arms. 
There are, therefore, sixteen ambulacral openings to the vault 
in this species, and the last radials are small and contracted 
which makes it probable that the arms, which are not pre- 
served, are single and not large. 

There are three regular interradials in each area, one fol- 
lowed by two in the second range that are short and enclosed 
below the tertiary radials so that they do not approach the 
vault. The first azygous plate is in line with the first primary 
radials and somewhat longer, and it is followed, in the second 
range, by four plates that very much widen the lower part of 
the area. There are four plates in the third range and these 
are followed by a single narrow elongated plate that connects 
with the plates of the vault. 

The vault is low and has about the same capacity as the 
calyx. It is covered with polygonal, convex plates and bears 
a small subcentral proboscis. The ovarian apertures are con- 
spicuous in this species. There are two between each pair of 
arms and one between the secondary and tertiary series in the 
three-armed .rays, which makes sixteen in the species. They 
are above the calyx and connect with the ambulacral canals 
under the vault. 

This species is distinguished by its general form, sixteen 
arms, four azygous plates in the second range, short regular 
interradial areas, and ovarian apertures. It cannot be mis- 
taken for any other described species. 

Pound by S. A. Miller in the Keokuk Group, at Boonville, 
Missouri, and now in hi§ C3llect'on. 
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BATOCRINUS SERRATUS, n. Sp. 

Plate J, Fig. 28j basal view; Fig. 29, azygous aide view; Fig. 

30j summit view. 

Species medium or below medium size, the one illustrated is 
the largest among four which are before us. Calyx nearly 
flat; height one-fifth or one-sixth the diameter, and ambulacral 
openings directed horizontally; radial series project at the 
margin so as to notch the circumference at the interradial 
parts, and they are somewhat lobed, without radial ridges; 
surface granular. Column round, medium size. 

Basals form a subhexagonal disc, that projects below the 
first primary radials about the thickness of a plate, has a 
diameter about one half greater than the diameter of the col- 
umn, and bears a slight concave, radiately lined depression, 
for the columnar attachment. First primary radials twice as 
wide as long, three hexagonal, two heptagonal. Second pri- 
mary radials quadrangular and from two to three times as wide 
as long. Third primary radials a little larger than the second, 
twice as wide as long, pentagonal, axillary and in each lateral 
ray support upon each upper sloping side two secondary ra- 
dials, the last of which is axillary and supports upon each 
upper sloping side two tertiary radials, which gives to each 
of these rays four arms. Upon the distal side of the third 
primary radials adjoining the azygous area there are three 
secondary radials, and on the proximal side, two secondary 
radials, the last of which, are axillary and bear upon 
each superior sloping side two tertiary radials which gives to 
each of these rays three arms. In the ray opposite the azy- 
gous area there are three secondary radials upon each side of 
the third primary radial, which gives to this ray two arms. 
There are, therefore, sixteen ambulacral openings to the vault 
in this species. 

The regular interradial areas are elongated and not uniform. 
In two of the areas one large plate is followed by one short 
small plate and one elongated plate that imites with two plates 
belonging to the vault. In another area there are two plates 
corresponding to the elongated plate just mentioned, and the 
last one unites with the plates of the vault, and in the other 
area there are only two plates, one following the other, and they 
we cut off by the third radials from uniting with the plates of 
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the vault. The first azygous plate is in line with the first 
primary radials and somewhat smaller; it is followed by three 
plates in the second range and two in the third range, that 
unite with the plates of the vault. 

The vault, though low, has more capacity than the calyx. 
It is covered with polygonal, convex plates and bears a small 
subcentral proboscis. The ambulacral areas are convex and 
the interambulacral areas abruptly depressed at the interradial 
areas, so that the vault presents the same notched margin that 
belongs to the calyx. There are sixteen ovarian apertures, 
but they are small and situated close to the ambulacral open- 
ings and not as far back upon the vault as in B. inconsueius. 

This species when compared with B. inconsuettis, that has 
the same number of arms, will be found to have quite 
different interradial and azygous areas and fewer plates in 
them; there are fewer tertiary radials in the rays, and the 
lobed rays and depressed marginal interradial areas serve at once 
to distinguish it, without touching upon minor differ- 
ences, that will occur to any one who reads the descriptions. 
It is so different from all other described species that no com- 
parison with any of them is necessary. 

Pound by S. A. Miller in the Keokuk Group, at Booneville, 
Missouri, and now in his collection. 

BATOCRINUS IGNOTUS, n. Sp. 

Plate J, Fig, 31, basal view; Fig. 32, azygous side viiw; Fig. 

33, summit view. 

Species medium size. Calyx low, three times as wide as 
high and ambulacral openings directed horizontally. Radial 
series rounded, most strongly convex at the margin; interradial 
areas slightly concave, surface granular; column round, medium 
size. 

Basals form a subhexagonal disc that projects below the first 
primary radials and has a diameter about twice as great as the 
diameter of the column; it bears a moderately concave, radiately 
lined depression for the columnar attachment. First primary 
radials of unequal size and a little wider than long, three 
hexagonal, two heptagonal. Second primary radials quad- 
rangular and about three times as wide as long. Thijrd 
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primary radials larger than the second, more than twice as 
wide as long, pentagonal, axillary, and in one lateral ray sup- 
ports upon each upper sloping side two secondary radials, the 
last being axillary and supporting upon each upper sloping 
side two tertiary radials; in the other lateral ray there are three 
secondary radials, on each side of the third , primary radial, 
the last of which are axillary and bear upon each superior 
side two tertiary radials, which gives to each of these rays 
four arms. Upon the distal side of the third primary radials, 
adjoining the azygous area there are three secondary 
radials, and on the proximal side two secondary radials 
the last of which are axillary and -bear upon each superior 
sloping side two tertiary radials, which gives to each of these 
rays three arms. In the ray opposite the azygous area the 
third primary radial bears upon one side three secondary 
radials and upon the other two secondary radials, the last 
being axillary and supporting upon each upper side two ter- 
tiary radials, which gives to this arm three rays. It will be 
observed that this ray is constructed in the same way that the 
rays are on each side of the azygous area and that the side 
having three secondary radials is on the side of the lateral 
ray that has three secondary radials on each side of the third 
primary radial. This species, therefore, has seventeen am- 
bulacral openings to the vault. 

There are three regular interradials in each, area; one large 
plate followed by two small ones. They are below the ter- 
tiary radials and do not reach near the vault. There are six 
plates in the azygous area. The first one is in line with the 
first primary radials and about the same size; it is followed by 
three plates in the second range, and two in the third, neither 
of which approaches the vault. 

The vault is highly convex and has more capacity than the 
calyx. It is covered with plain, polygonal plates, and bears a 
rather large proboscis. The ovarian apertures are small and 
on the sides of the plates surrounding the ambulacral canals. 
There appear to be seventeen of them. 

This species is distinguished by its general form and seven- 
teen arms. If the three secondary radials, in one of the 
lateral rays, is to be regarded as a normal feature, then that 
aloue will distinguish it from all other species. If we had two 
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specimens of this species possessing three secondary radials, 
we would not hesitate to regard it as a normal feature, but 
having only one, it may be a strange freak that was not per- 
petuated. 

Pound by S. A. Miller in the Keokuk Group, at Boonville, 
Missouri, and now in his collection. 

BATOCRINUS MODESTUS, U. Sp. 

Plate /, Fig. 34, based view; Fig, 35, azygous side view; Fig. 

36, aummit view. 

Species medium or just below medium size. Calyx subhemi- 
spherical, rather more than twice as wide as high, and broadly 
rounded below. Plates convex. No radial ridges. Surface 
granular. Column round, medium size. 

Basals form an hexagonal disc that projects slightly below 
the first primary radials and has a diameter a little less thto 
twice the diameter of the column; it bears a moderately c6n- 
cave, radiately lined depression for the columnar attachment. 
Pirst primary radials about one -half wider than high, three 
hexagonal, two heptagonal. Seox)nd primany radials quadrangu- 
lar, three or four times as wide as long. Third primary radials 
only a little longer than the second, and two or three times as 
wide as long, pentagonal, axillary, and in one lateral ray sup- 
ports upon each upper sloping side two secondary radials, the 
last one of « which is axillary and supports upon each upper 
sloping side two tertiary radials, which gives to this ray four 
arms. In the other lateral ray there are four secondary radials 
ui)on one side of the third primary radial and two upon the other 
followed by three tertiary radials upon each side, which gives 
to this ray three arms. Upon the distal side of the third 
primary radials adjoining the azygous area there are four second- 
ary radials and on the proximal side two, the last being axil- 
lary and bearing upon each upper sloping side two or three 
tertiary radials which gives to each of these rays three arms. 
In the ray opposite the azygous area there are three secondary 
radials on each upper sloping side which gives to this ray two 
arms. There are, therefore, fifteen arm openings to the vault, 
in this species, but all the arms preserved in any of our 
specimens at once bifurcate, giving, as indicated, thirty free 
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arms to tiie species. We faave^ however, only three specimens 
showing any of the arms, but One of them has five bif ui'cating 
rays showing i)art of ten arms. The general form and parts^ 
preserved leave little doubt that the species has thirty free 
arms. 

There are three regular interradials in each area — one large 
plate followed by two small ones. They are below the tertiary 
radials and do not reach the vault. There are seven plates in 
the azygous area. The first one is in line with the first primary 
radials and of about the same size; it is followed by three 
plates in the second range, two in the third range and one in 
the fourth, which unites with the plates of the vault. 

The vault is conoidal and has a capacity about equal to that 
of the calyx. It is covered with plain and slightly convex, 
polygonal plates, and bears a moderate- sized subcentral pro- 
boscis. No ovarian pores have been seen in any of our speci- 
mens and there appears to be no evidence of their existence. 

This species is distinguished by its general form, hemispher- 
ical calyx and conoidal vault, fifteen ambulacral openings to the 
vault and thirty free arms. Any one capable of distinguishing 
a Batocrinua will at once know the species from these peculiar- 
ities. 

Found by S. A. Miller, in the Keokuk Group, at Boonville, 
Missouri, and now in his collection. 

BATOCRINUS HETEROCLITUS, n. Sp. 

Plate /, Fig. 57, bcisal view; Fig. 38, cvsygcms 8tde; Fig^ 39, 

BummH view. 

Species rather below medium size. Calyx and vault subequal, 
and together somewhat trochiform. Height of the calyx about 
one third the diameter, and ambulacral openings directed hori- 
zontally. Badial series project at the margin, so as to notch 
the circumference at the interradial parts. Radial ridges well 
defined and angular. Surface granular. Column round and 
small. . 

Basals form an hexagonal disc or very low cup two and a 
half times the diameter of the column. First primary radials 
wider than long, three hexagonal, two heptagonal. Second 
primary radials quadrangular, and from two to three times as 
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wide as long. Third primary radials only a little larger than 
the second, twice a^ wide as long, pentagonal, axillary, and in 
each lateral ray, and in the ray on the right of the asygous 
area support upon each upper sloping side two secondary radi- 
als, the last of which are^ axillary and support upon each upper 
sloping side two tertiary radials, which gives to each of these 
three rays four arms. The ray on the left of the azygous area 
bears on the distal side of the third primary radial three sec- 
ondary radials, and on the proximal side two secondary radials, 
the last one being axillary and supporting, on each upper slop- 
ing side, a single tertiary radial, which gives to this ray three 
arms. The ray opposite the azygous area bears upon each 
upper side three secondary radials, which give to it two arms. 
There are, therefore, seventeen arm openings to the vault in 
this species. 

The regular interradial areas are elongated and connected 
with the vault The first plate is smaller than a first radial; 
it is followed by two plates in the second range, and, in some 
areas, with two plates in the third range that connect with the . 
plates of the vault, and, in other areas, one plate in the third 
range connects with the plates of the vault. There are, there- 
fore, four plates in some areas and five in other areas. The 
azygous area is .large and connected with the plates of the 
vault. The first azygous plate is in line with the first primary 
radials and somewhat narrower; it is followed by three large 
plates in the second range, three smaller ones in the third 
range, and two in the fourth range, that connect with the 
plates of the vault. There are, therefore, nine plates in this 
area. 

The vault is conoidal, low, depressed toward the margin in 
the interradial areas, and covered with polygonal, convex 
plates. There is doubt about the presence of a proboscis. 
The highest elevation is almost central and if a proboscis ex- 
isted it must have been very small, for, at that place, the 
plates indicate a small orifice, without the upright plates that, 
support a proboscis. We think no proboscis existed, in this 
species, and, therefore, we think, in Baiocrinus, all the varia- , 
tions may exist on the vault, from no proboscis at all, to the 
balloon-shaped or to the most elongated and crooked forms 
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may be distinguished, but they are very minute, and, adjoin- 
ing some of the arms, there seems to be none at all; in fact, 
there are only two, one on each side of the azygous depres- 
sion, that can be clearly distinguished. 

This species will be distinguished, by its general form, con-, 
nection of the interradial area with the vault, and by the 
seventeen ambulacral openings. The entire absence of a pro- 
boscis or the existence of a very short one is a feature also of 
some importance. 

Pound by S. A. Miller in the Keokuk Group, at Boonville^ 
Missouri, and now in his collection. 

BATOCRINUS PROCERUS, n. Sp. 

Plate 7, Fig. 40, basal view; Fig. 41, azygous aide view-; Fig, 42, 
opposite view of same specimen. 

Species medium size and capacity of the vault exceeding 
that of the calyx and belonging to those forms which are re- 
ferred by authors to Eretmocrinus. Calyx broadly truncated 
below and obconoidal above, for a short distance, but becom- 
ing obpyramidal, in the region of the arms, by reason of a 
slight tendency toward lobes, in the radial series. No radial 
ridges. Width about one-half more than height. Plates mod- 
erately convex. Column round — not large. 

Basals form an hexagonal disc more than one-half wider 
than the diameter of the column, with a concave, radiately 
lined depression below, for the columnar attachment. First 
primary radials wider than high. Second primary radials 
quadrangular, from two to three times as wide as high. 
Third primary radials about one-half larger than the second, 
more than twice as wide as long, pentagonal, axillary, and, in 
each series, except the one opposite the azygous area, bear 
upon each upper sloping side tw;o secondary radials, the last 
one of which is axillary and supports upon each superior 
sloping side a single tertiary radial, which gives to each of 
these four rays four arms. In the ray opposite the azygous 
area there are, upon one of the superior sloping sides of the 
third primary radial, three secondary radials and. upon the 
other two secondary radials, the last of which is axillary and 
—5 
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bears upon each upper side, a single tertiary radial, whjcli 
gives to this ray three arms. There are, therefore, nineteen 
arms in this species. 

There are three regular interradials, in each area, one large 
followed by two smaller ones, below the tertiary radials, which 
abut against each other and cut off the area from any conn^- 
tion with the vault. There are seven plates in the azygous 
area. The first one in the line with the first primary radials 
and somewhat narrower; it is followed by three plates in the 
second range and two in the third and above these one plate 
that unites with the plates of the vault, as it appears in our 
specimen. Our specimen, however, is slightly injured about 
the top of this plate, so as to leave the sutures in doubt, and 
possibly an angle from the tertiary radials may separate it 
from the plates of the vault. 

The vault is somewhat pyramidal in the lower part and 
conoidal above. On the azygous side there is a longitudinal, 
concave depression extending down to the azygous area of the 
calyx. The vault is covered with slightly convex, polygonal 
plates. The proboscis is large and central. There are no 
ovarian pores. 

This species is distinguished by its general form and nine- 
teen ambulacra! openings to the vault. It is unnecessary to 
compare it with any other species that possessed the same 
number of ambulacral openings. 

Pound by S. A. Miller, in the Keokuk Group, at Boonville, 
Missouri, and now in his collection. 



BATOCRINUS VICINUS, n. Sp. 

Plate IT, Fig. 1, basal view; Fig, 2, azygous side view; Fig. 5, 

summit view. 

Species below medium size, vault rather larger than the 
calyx, but, on the whole, somewhat trochiform. Height of the 
calyx less than half the diameter, and ambulacral openings di- 
rected horizontally. Radial series project at the margin so as 
to notch the circumference at the interradial parts. Radial 
ridges moderately well defined and angular. Surface, granu- 
lar. Column round and small. 
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Basals form an hexagonal disc about one-half wider than the 
diameter of the column, and which extends, in a low rim, be- 
low the first radials. First primary radials wider than long, 
three hexagonal, two heptagonal. Second primary radials quad- 
rangular, and about twice as wide as long. Third primary 
radials about twice as large as the second, and about twice as 
wide as long, pentagonal, axillary, and each one, adjoining the 
azygous area, bears on the distal side two secondary radials 
and on the proximal side two secondary radials, the last being 
axillary and supporting upon each upper side a single tertiary 
radial which gives to each of these rays three arms. Each 
lateral ray is constructed in the same manner and each bear 
three arms. In the ray opposite the azygous side the third 
primary radial bears upon each upper sloping side three sec- 
ondary radials, which gives to this ray two arms. There are, 
therefore, fourteen arms in this species. 

The interradial areas are elongated and the plates connect 
with those of the vaiilt. The first plate is about the size of a 
first primary radial; it is followed by two small plates in the 
second range, and one or two in the third range, and these by 
one or two that connect with the plates of the vault. There 
are, in these areas, from |lve to seven plates. The azygous 
area is large and contains twelve plates. The first one is in 
line with the first primary radials and of about the same size; 
it is followed by three plates in the second ran^e, four in the 
third range, and four in the fourth range, three of which con- 
nect with the plates of the vault. 

The vault is highly convex centrally and depressed toward 
the margin, in the interradial areas, and covered with poly- 
gonal convex plates. A large plate occupies the eoBitral part 
of the vault, and adjoining it on the azygous side is a small 
azygous prifice directed upward. There is no proboscis, though 
the plates surrounding the orifice are elevated higher than the 
central plate. There are no ovarian apertures. 

This species is distinguished by its general form and four- 
teen arms from all other species. By some it will be classed 
in the genus DorycrinuSy but we are not inclined to extend the 
genus DorycriniLS to include such species as this, for by so 
doing it will graduate into Batocrin%i8. In Dorycrin%i8 there are 



Digitized by 



Google 



36 

large plates bearing spines on the vault, and the azygous area 
is altogether different from the regular interradial areas, and 
the orifice is directed laterally from a more or less bulbous 
protuberance, neither of which characters exist in this species. 
It is true, however, that, in some respects, this species is allied 
to Dorycrinus, and is widely different from the tnost typical 
Batocrinus in some respects, but the essential characters enable 
us, without hesitation, to refer it to the latter genus. 

Pound in the Keokuk Group, at Booneville, Missouri, and 
now in the collection of S. A. Miller. 

BATOCRINUS INOPINATUS, U. Sp. 

Plate Ilj Fig. 4, basal view; Fig. 5, azygous side; Fig. 6, sum^ 

mil view. 

Species below medium size. Calyx short, obconoidal, diame- 
ter more than twice the height. Radial ridges present, but not 
very well defined. Surface granular. Column round and quite 
small. 

Basals form an hexagonal disc or very low cup that bears a 
rim below the first primary radials, and has a diameter iabout 
twice as great as the diameter of the column. First primary 
radials a little wider than long, three hexagonal, two heptag- 
onal. Second primary radials, quadrangular, very short, be- 
tween two and three times as wide as- long. Third primary 
radials one-half larger than the second, three pentagonal, two 
hexagonal, axillary, and each one adjoining the azygous area 
bears, on the distal side, two secondary radials, and one of 
them bears, on the proximal side, a single secondary radial 
which is axillary, and bears upon each upper sloping side a 
single tertiary radial, and the other one bears, on the proximal 
side, two secondary radials, the last one of which is axillary, 
and bears upon one upper sloping side two tertiary radials, and 
upon the other, one, giving to each of these rays three arms. 
One of the lateral rays bears upon one of the superior sloping 
sides of the third primary radial three secondary plates, and 
upon the other two secondary radials, the last of which is ax- 
illary, and bears upon each upper side a single tertiary radial, 
which gives to this ray three arms. In the other lateral ray 
the third primary radial bears upon each upper sloping side 
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two secondary radials, the last being axillary, and bearing up- 
on the proximal sides one tertiary radial, and upon the distal 
sides two tertiary radials, which gives to this ray four arms. 
In the ray opposite the azygous area the third primary radial 
bears upon each upper sloping side three secondary radials, 
which gives to this ray two arms. There are, therefore, fifteen 
arm openings to the vault in this species. 

The interradial areas connect with the vault, but they differ 
in form and in the number of plates. The first plate is about 
as large as a first primary radial. It is followed in one of the 
areas by a single plate, in two of the areas by two plates, and 
in one of the areas by three plates in the second range. In the 
third range in each case a single elongated plate connects with 
the plates of the vault. The azygous area is large, and con- 
tains ten plates. The first one is in line with the first primary 
radials, and is followed by three large plates in the second 
range. One of the lateral plates, in the second range, supports 
two small plates, and, over the middle plate, in the second 
range, there are two ranges of two plates each, one of the 
larger 6f which connects with the plates of the vault. 

The vault is nearly flat, covered with slightly convex, ix)lyg- 
onal plates, and bears a small subcentral proboscis. No ovarian 
ap^tures can be distinguished. 

This species is distinguished by its general form, flattened 
vault, peculiar interradial areas and fifteen arms. 

Pound by S. A. Miller, in the Keokuk Group, at Boonville, 
Missouri, and now in his collection. 

BATOCRINUS PLANUS, n. Sp. 

Plate 11^ Fig. 11, b(Mal view of a oast preserving elevated lines 

c^U't^ing the plates; Fig. 12^ summit view of same specie 

meny but the outline of the plates is not preserved; 

Fig. 13y azygous side view of same; Fig. 14^ 

hasal view of another^ perfectly pr^erving 

the platesy as far as illustrated. 

Body very much depressed, pentagonal, capacity of the vault 

equal to or exceeding that of the calyx. Calyx very low, 

«tout four times as wide as high, concave in the region of the 

bM6^ tmd gently rounding over the first radials toward the 

margin. Plates convex and ndial ridge9 lobed above the finsi 
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radials. Surface granular. There are pits at the angles of the 
larger plates in our, specimen, but that charafCter i$ not shown 

.on either of two casts and may not, therefore, be normal. 
One cast is one-fourth larger than the specimen illustrated. 

. It, will be observed, that there is some difference, in the pro- 
portional size of the plates, and the depressions on the ci^t, 
this is because the internal sides of the plates are not like the 
external surface. It is for this reason, that we cannot always 
recognize the casts, when we are conversant with specimens 
having the plates well preserved, and it is, therefore, a matter 
of gratification to be able to illustrate a species preserved in 
both ways. 

The basals form a small hexagonid, concave disc which is 
almost wholly covered with the column. The first radials are 
iq[uite as long as wide and . very slightly rounded f r<^m ti|ie 
basalt to the second radials, three hexagonal, twp heptagonal. 
Second radials quadrangular, about one and a half ti^nes as 
wide as long. Third radials one-half larger .than the second, 

.pentagonal, axillary and supporjLupon each upper sloping Sfide 
two secondary radials, the last of which are axillary, and sup- 
port the free armsi. As near as can be ascertained, from ^ pur 
specimens, there are four arms in each, series, ^which iu:ise 
from the second secondary radials and are directed horizon- 
tally. \ ., 

The interradial areas, are wide and the plates connect with 
those on the vault. In each regular ,area there ore three pjates, 
one large followed by two elongated plates that unite with 
three plates belonging to the vault. There are seven azygous 
interradials, the first one heptagonal, in line with the first 
primary radials and of the same size. It is followed by three 
plates in the second range and three in the third range, which 
unite with four plates belonging to the vault. The vault is 
convex, and bears a subcentral azygous prominence, with the 
orifice on top, but whether or not there is a proboscis cannot 
be determined definitely from our specimens. 
This sj>ecies would be classed with Steganocrinus if it had 

: hexagoiml-, second, primary radials. But, aside from th^ un- 
usual, flattened, pentagonal outline, the calyx is that of a true 
Batocrinus. There is no species described in either genus, 

. with which it is necessary to compare it 
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' J^outid by R. A, Blait, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS PRODIGIALIS, n. Sp. 

Plate III, Fig. 4, basal view; Fig. 5, azygous side; Fig. 6, 

summit view. 

Species very large and wonderfully strongs nearly four times 
as wide as high. Exceedingly rough, by reason of the plates 
being produced in wedge-shaped, transverse nodes. The radial 
series are prolonged beyond the interradial areas leaving the 
circumference deeply notched between the arms. Column round 
at the calyx, large and pierced by a round columnar canal. 

Basals short, projecting in cuneiform edges and expanding 
below the end of the column, and beveled at the sutures, so 
a;s to give the base an hexagonal outline. The basal disc is 
about twice as wide as the diameter of the column. The circle 
for the attachment of the column is only slightly concave and 
is radiately furrowed at the margin. First radials full twice 
as wide as high, three hexagonal, two heptagonal. Second 
primary radials, loss than half as large as the first, quadran- 
gular, and more than twice as wide as long. Third primary 
radials a little larger than the second, short, pentagonal, 
axillary and support on each upper sloping side two secondary 
radials, the last of which is axillary and bears the tertiary 
radials. In' each of the radial series, there is upon one of the 
upper sloping sides of the last secondary radial a single ter- 
tiary radial which is axillary and bears upon each upper side 
quaternary radials, which gives to each ray five arms. 
In each radial series there are three or four tertiary 
radials and where the last tertiary radial is axillary there 
are upon each upper sloping side three quarternary radials. 
There «re, therefore, twenty- five ambulacral openings to the 
vault. They are all directed horizontally so as to leave deeply 
notched interradial areas that connect with the vault. 

Interradial areas elongated and covered with four plates. The 
first one is large and nearly as long as wide; it is followed by 
two plates in the second range and one in the third that connects 
with the plates of the vault. In the azygous area there are 
twelve plates. The first one is in line with the first primary 
radials and somewhat smaller; it is followed, in the second range, • 
by three plates, in the third range by four plates, and in the 
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fourth rimge by four plates that connect with the plates of the 
vault. There is some irregularity in the last range of plates ^skA 
two of them are elongated and in part belong to the vault. The 
fact is, that there is no line directly separating the plates of the 
calyx, in this area, from those belonging to the vault. 

Vault abruptly convex on the azygous side and highly con- 
vex on the other, so that the vault has two or three times the 
capacity of the calyx. The vault is not depressed in the in- 
terradial areas, but carries its convexity full to the margin of 
the interradial areas of the calyx. It is covered ^ith large 
polygonal nodose plates and bears a large, subcentral probos- 
cis. 

The expanded basals and large subcentral proboscis will 
cause it to be classed with Eretmocrinus, by many authors. 
The union of the interradial areas with the vault is not a com- 
mon character of Batocrinus, but this is not a special charac- 
ter ascribed to Eretmocrinus, and if it were, still it is a char- 
acter possessed by many species of Baiocrinus. On the whole, 
the quadrangular secotid primary radials ally it with Baio" 
crinus so strongly, that we have no hesitation in referring it 
to that genus. It is in striking contrast with the Batocrinus 
figured on Plate I of this Bulletin, and shows the wonderful 
development of this genus. This species is distinguished from 
B. yandelli, which it most resembles, by having twenty-five 
instead of twenty-one or twenty-two arm openings to the vault, 
and by having one more regular interradial in each area and 
one or two more azygous plates. The calyx is not as high, 
though it is a larger species. 

Found by Geo. K. Greene, in the Keokuk Group, at Button 
Mould Knob, Kentucky, and now in the collection of Wm. F. 
E. Gurley. 

SHUMARDOCRiNus, n. gen. 

This genus is founded upon the species described by Shumard, 
under the name ef ActinocriniLS concinnus, in the Geo. Sur. of 
Mo. for 1855, page 189, and illustrated on plate A, figure 5. 
The generic formula is as follows: Basals, 3. Radials, 2 by 5. 
Regular interradials, 1. Azygous interradials, 3. Interradial 
areas connect with the vault without any distinguishing line of 
separation. Azygous orifice subcentral. No proboscis. Type 
Shumardocriniis concinnus. 

The specific description given below may embody generic 
characters, but as we have only one species belonging to the 
genus, it is not easy to distinguish characters that are specific 
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from those that are generic; and, it is not improbable, that 
another species may be found having a proboscis, and, if so, 
the presence or absence of a proboscis will dwindle to specific 
importance only. We refer the genus to the Adinocrinidce. 

SHOMARDOCRiNUS CONCINNUS, Shumard. 

Plate Ily Fig, 7, basal view; Fig. 8, summit view; some of the 

plates are destroyed; Fig, P, side view; Fig, 

10, azygous side view. 

This species was described in 1855 by Shumard in these 
words: 

**The portion of the body of this species situated above the 
second radial pieces is unknown. 

'*The inferior part of the calyx is nearly hemispherical, and 
the plates moderately thick. Basal pieces, three, nearly equal 
in size, forming a low cup with a nine-sided border, and pre- 
senting beneath a wide, circular, shallow depression for the 
column. First radials, moderately convex, length and breadth 
nearly equal, three hexagonal and two heptagonal; inferior 
angle of heptagonal pieces corresponding with a basal suture. 
Second radials, wider than long, with the articular facets for 
third radials nearly perpendicular, large, reniform, occupying 
nearly half the length and two- thirds the width of each piece. 
First interradials, hexagonal, a little longer than wide, and 
rather larger than the second radials. First areal pieces, 
hexagonal, longer than wide, its inferior angle corresponding 
to a basal suture. Second areals, heptagonal, surface of the 
plates ornamented with prominent radiating ridges, which rise 
from near the center of the plates, and cross the sutures, so 
as to form several sets of double triangles around the body.'* 

It will be observed, that Shumard thought he had only a 
fragment of the calyx, whereas he had, in fact, a complete 
calyx. He thought he had an Actinocrinus, as far as the sec- 
ond radials, and that the third radials had been broken away, 
but he had a new genus that never had any third radials. 

Meek and Worthen described Actinocrinus validus, in 1860, 
in proceedings Acad. Nat. Sci. Phil. p. 384; but in 1866, in 
vol. 2 of the Greo. Sur. Dl., p^ 200, referred it to Actinocrinus 
concirmiis. Their species has but little resemblance, in any 
respect, to Shumard's, and it is not easy to understand why 
—6 
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the two were ever oonfoimdel with each other. Aclmoorimus 
validus must be restored, as a species, and as it is not a typ- 
ical AdtnocrinuSf but approaches Steganocrinus^ to which genus 
it has been referred by some authors, it may be known as 
SteganocrinuB validtis. Meek and Worthen. 

We would describe this species from a specimen found in 
the Burlington Group, at Sedalia, Missouri, and illustrated in 
this Bulletin, as follows: 

Calyx and vault subequal in capacity. Calyx pentagonal, 
three or four times as wide as high. Plates pyramidal and 
radiately sculptured. Column small and round. 

Basals three and forming an hexagonal sculptured disck. 
First radials about as long as wide, three hexagonal and two 
heptagonal. Second radials about as large as the first, hexag- 
onal and notched on the superior side by the ambulacral furrow. 
The articulating f ac-ets described by Shumard for the third ra- 
dials are the articulating facets for the first plate in the free 
arms. 

The first regular interradial hexagonal, smaller than the ra- 
dials and succeeded by two smaller plates that abut upon the 
second radials and upon the ambulacral furrows and unite 
with three plates on the vault. The first azygous plate is in 
line with the first radials and of about the same size. It is 
followed by two plates, each of which is about the size of the 
first regular interradials. These plates abut the first plate on 
the sides of the ambulacral furrows, and are followed by three 
plates belonging to the vault. 

The vault is convex and covered with highly convex and 
conical, polygonal plates. The azygous orifice is rather large 
and subcentral. The arms are unknown. 

Found by R. A. Blair in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

MEGISTOCRINUS ORNATUS, n. Sp. 

Plate II, Fig. 75, basal view azygous side up; Fig, 16y azy- 
gous side view; Fig. 17, summit view. 

Species medium or above medium size. Calyx subhemi- 
spherical, a little concave below, about ,twice as wide as high, 
not constricted below the arms. Surface delicately and ra 
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diately sculptured from the central part of each plate, but with- 
out any central nodes or other elevations. Arm openings di- 
rected upward at an angle of about forty-five degrees. Column 
round, rather large and having a large, slightly cinque-foil 
canal. 

Basal plates form an hexagonal disc about one- third wider 
than the diameter of the column. The first primary radials 
are the largest plates in the calyx, slightly unequal in size, 
not visible in a side view, those abutting on a single basal are 
heptagonal. The second primary radials are hexagonal, wider 
than long, differ somewhat in size, but smaller than the first. 
The third primary radials are slightly smaller than the second, 
the two adjoining the azygous are hexagonal, the other three 
are heptagonal. They are all axillary and bear the secondary 
radials. There is a single secondary radial on each upper 
sloping side of the third primary radials in the two rays ad- 
joining the azygous area and in the ray opposite thereto. 
Each of these secondary radials are axillary and bear upon 
each superior sloping side two tertiary radials which gives to 
each of these three rays four arms. In the two lateral rays 
there are three secondary radials in each series which gives 
to each of these rays two arms. This arrangement gives to 
the species sixteen arms. 

In each of the intersecondary areas that separate the three 
four armed series there are two plates, one following the other, 
the second one unites with the plates of the vault which throws 
the arms together in eight pairs. In each regular interradial 
atea there are ten plates, the first one is hexagonal, rests be- 
tween the upper sloping sides of the first primary radials, 
separates the second primary radials and is followed by two 
smaller plates in the second range, three in the third range, 
two in -the. fourth range and two in the fifth range, that sepa- 
rate the last tertiary radials and unite with the plates of the 
vault. The azygous area is large and contains twenty two 
plates. The first one is in line with the first primary radials 
and about as large; it is followed by three plates in the sec- 
ond range, five plates in the third range, four plates in the 
rourth range, four plates in the fifth range, three in the sixth 
range, and two in the seventh range that separate the last 
tertiary radials and unite with the plates of the vault* 
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The vault is highly convex in the central part and over the 
aipbulacral channels and depressed toward the margin in the 
interambulacral areas. There is a large spine bearing plate 
in the center of the vault and one over the junction of the 
ambulacral canals in each of the five radial series. The other 
plates of the vault are polygonal, not tumid or spinous, but 
radiately sculptured after the manner of those forming the 
calyx. The plates are generally small and the sculpturing is 
so delicate and the sutures so indistinct that the artist found 
it impracticable to represent these characters in the illusfera- 
tions. The azygous opening is large, subcentral, elevated and 
surrounded, at the base, with numerous small plates. 

The general form and number of plates in the secondary and 
tertiary series will at once distinguish this species from M: 
expansuSf and it is so different from all other sixteen armed 
species, that no comparison with any of them is necessary. 
It is a marked and beautiful species. 

Pound in the Hamilton Group, in Clarke county, Indiana, 
and the one figured is now in the collection of S. A. Miller, 
while there are four sjKcimens in the collection of J. P. Ham- 
mell, of Madison, Indiana, and many more than that in the 
collection of Wm. P. E. Gurley, varying from one-fourth the 
size of the specimen illustrated, to more than twice its dimen- 
sions. 

MEGISTOCRINUS HEMISPHERICUSj n: Sp. 

Plate II y Fig. 18, basal view azygous side up; Fig, 19, azygous 
side view; Fig. 20, summit view. 

Species medium size. Calyx subhemispherical, broadly flat- 
tened below, a little more than one-half wider than high, not 
constricted below the arms. Arm openings directed upward at 
an angle of forty-five degrees. Surface in our specimens ap- 
parently smooth, without any tumid plates, though as our 
specimens are silicified, the granules, if any, are destroyed. 
Column large and having a large canal. The sutures are nearly 
all obliterated, in our specimens, above the third primary ra- 
dials rendering a technical description of the plates above the 
third primary radials impracticable. 
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The basal plates are substantially covered by the end of the 
column. The first primary radials are rather large, slightly 
unequal in size, directed from the column nearly horizontally, 
and those abutting on a single basal plate are hexagonal and 
those abutting upon two basals are heptagonal. The second 
primary radials are hexagonal, differ in size and are about as 
large as the first. The third primary radials are smaller than 
the first or second, three are pentagonal and two are hexa- 
gonal. They are axillary and bear the secondary radials. Two 
of the lateral rays have no tertiary radials and therefore have 
only two arms each. The ray on the left of the azygous area 
has four arms; the ray on the right of the azygous area has 
three arms and the ray opposite the azygous area has three 
arms. This arrangement gives to the species fourteen arms. 

In the regular interradial areas there is one hexagonal plate 
separating the second primary radials, and two plates in the 
second range separating the third primary radials, each of 
which is about the size of the primary radials; above these 
plates the sutures are not distinct. The azygous area is large 
and protuberant, at the third and fourth Granges of plates. 
The first azygous plate is in line with the first primary radials 
and nearly as large; it is followed by three plates in the sec- 
ond range and by five plates in the third range, all of which 
are subequal in size; above these plates the sutures are not 
distinct in our specimen, but there seems to be five plates in 
the fourth range. 

The vault is only moderately convex over the ambulacral 
areas, and rather slarply depressed toward the margin in the 
interambulacral areas. There is a tumid plate in the center 
and an azygous opening adjoining it. The sutures are de- 
stroyed in our specimen. There are no spinous plates over 
the ambulacral canals. This species is distinguished by its 
general form and fourteen arms. 

Fcjund in the Hamilton Group, in Clarke county, Indiana, 
and now in the collection of Mr. J. P. Hammell. 
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ACTINOCRINUS ALBERSI, H. Sp. 

Plate Ily Fig, 21, azygous side; Fig. 22, apposite view; Fig. 23^ 

summit view. 

Species medium or above medium size. Calyx obconoidal, 
from one^hird to one-half wider than high; plates convex and 
the larger ones sculptured so as to be more or less pyramidal, 
angles slightly depressed.- No radial ridges. Column medium 
.size. 

Basals very short and project almost their entire length be- 
low the end of the column. They are beveled at the sutures 
so as to give the base a subhexagonal outline. The cicatrix 
for the attachment of the column is nearly or quite flat. First 
radials wider than long, three hexagonal, and two heptagonal, 
widening from the base to the lateral angles and contracting 
above. Second radials from one-fourth to one-half smaller 
than the first, hexagonal, and wider than high. Third primary 
radials a little smaller than the second, pentagonal, axillary, 
and support on each upper sloping side a single secondary ra- 
dial, which is axillary, and, in three of the rays, support on 
eiQh upper sloping side a tertiary radial, which gives to each 
of these rays four arms. In each ray adjoining the azygous 
area, there is, on the distal side of each third primary radial, 
a secondary radial, that supports upon each upper sloping 
side a single tertiary radial; but the secondary radial on the 
proximal side of the third primary radial bears upon its distal 
side an axillary tertiary radial, that bears upon each upper 
sloping side a quar ternary radial, and upon its proximal side 
two tertiary radials, which gives to each of these two rays 
five arms. There are, therefore, twenty-two ambulacral open- 
ings to the vault, in this species. 

The regular interradial areas do not connect with the plates 
of the vault. In each of three of the areas there are five 
plates, one, followed by two in the second range and two in 
the third range; but in the other area there are six plates, 
one, followed by two in the second range, and two in the third 
range, aad one small plate, in the fourth range. We do not 
suppose, however, that this slight difference, in the interra- 
dial areas, is of specific importance, and describe it only be-, 
cause our spocimen is so constructed. The azygous area con- 



Digitized by 



Google 



i7 

niBots with the vault and contains eleven plates. Th^ first one 
is i^ line with, the first primary radials though much smaller; 
it is followed by two plates in the second range, one of which 
is larger than it is. There are four plates in the third range 
that gives to the area a width nearly as great as the length. 
There are three plates, in the fourth range, that are followed 
by a single plate in the fifth range, that connects with a singe 
plate belonging, at least in part, to the vault. An ovarian* 
pore is at a lateral angle of the last mentioned plate, which 
shows that it should be classed with the vault plates rather 
than with those of the calyx. There is a single, small, inter- 
secondary plate in the area between the two arms and the 
three arms in each ray adjoining the azygous area. 

The vault is elevated above the ambulacral openings, convex, 
and bears a central proboscis. It is covered by numerous 
polygonal, convex or spinous plates. It is not concave 
in the regular interradial areas, but is concave toward the 
margin in the azygous area. There are fourteen ovarian aper- 
tures, two separating the two arms from the three arms be- 
longing to each ray adjoining the azygous area and two be- 
tween the ambulacral openings belonging to each of the five 
radial series. 

The specimen upon which this species is founded was col- 
lected by R. A. Blair, at Sedalia, Missouri, and was presented 
by him to S. A. Miller, among other fossils from the Chou- 
teau limestone of that locality, several years ago. It has the 
light lead, color of the Chouteau fossils and that of light yel- 
lowish color of the fossils from the Burlington Group of that 
locality. Were it not the color of the fossil itself, we might 
suppose that it is from the Burlington Group, and that it had 
accidently fallen in with the Chouteau fossils. But the rock 
js evidently the same as that in Actinocrintts (f) Chouieanensiff, 
collected by Mr. P. A. Sampson and in other crinoids described 
from the Chouteau limestone of Sedalia. It does not seem to 
have any near affinity with any other crinoid from rocks of 
the age of the Chouteau, nor is it near enough specifically, to 
any described form from the Burlington Group to require any 
comparison for the purpose of pointing out differences. We have 
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no doubt that it is from tho Chouteau Group. The specific 
name is in honor of Mr. A. Albers, of Cincinnati, Ohio^ who 
did the drawing for this bulletin, and who is a good palsdon- 
tologist as well as an excellent artist. 

STROTOCRINUS BLAIRI, n. Sp. 

Plate If, Fig, 24, lateral view^ some of the sutures obscure at 

the cafiopy. 

Species medium size. Calyx below the canopy obpyramidal, 
truncated little, if any, beyond the size of the column, width 
about one-half more than the height. Plates convex, tlie 
larger ones bearing a central node, from which the plates are 
radiately sculptured. Radial ridges on the lower side of the 
canopy or projecting summit, but not distinguishable below 
the third primary radials. 

Basals form a very low cup or rim more than four times as 
wide as high; sutures beveled; facet for the attachment of the 
column concave. First primary radials a little wider than high, 
three hexagonal, two heptagonal. Second primary radials 
about half as large as the first, wider than long, hexagonal. 
Third primary radials nearly as large as the second, wider than 
long, heptagonal and supporting on each upper sloping side a 
single secondary radial, which is axillary and supports on each 
upper sloping side the tertiary radials. As far as the sutures 
can be determined in our specimen, where there is a single 
tertiary radial in any series, it is axillary and bears quaternary 
plates, but where there are two or more tertiary plates in the 
series the last one is not axillary. The rays on each side of 
the azygous area have each six arm openings to the vault, and 
one of the lateral rays has the same number and the other 
two rays as far as preserved indicate the same number. It is, 
therefore, believed, that there are thirty arm openings to the 
vault. 

The regular interradial areas are elongated and cut off from 
the vault by the tertiary and quaternary plates. There are 
eight plates in each area, one in the first range, two in the 
second, two in the third, two in the fourth and one in the 
fifth. The azygous area is also cut off from the vault by the 
quaternary plates. The first plate is in line with the first 
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primary radials and nearly as large, it is followed by two 
plates in the second range, four in the third, four in the 
fourth and above these there are three or more small plates 
but the sutures are too indistinct in our specimen to definitely 
determine the number. 

The vault is quite convex and bears a central proboscia It 
is covered with numerous, highly convex, polygonal plates. 

This species is so well marked that it is unnecessary to 
compare it with any hitherto described. 

Pound in the Burlington Group, at Sedalia, Missouin, by R. 
A. Blair, in whose honor we have proposed the specific name, 
and now in the collection of S. A. Miller. 

ACTINOCRINUS FOVEATUS, n. Sp. 

Plate II, Fig. 25, azygous side; Fig. 26, view opposite the azy^ 

gous area of aiudher specimen, the calyx is a little 

flattened in both specimens. 

Species medium size. Calyx obconoidal, more rapidlj' spread- 
ing in the upper part than below, especially in the region of 
the secondary and tertiary radials; about one-half wider than 
high; plates convex, sculptured, more or less stellate; radial 
ridges angular in the superior part, and angles of the plates 
depressed. 

Basals short, slightly constricted above; sutures beveled; 
columner cavity broad and shallow. First radials rather wider 
than long, except the radial on the left of the azygous area, 
which is longer than wide, three hexagonal, two heptagonal. 
Second primary radials about half as long as the first, hexa- 
gonal, and wider than high, except in the ray on the left of 
the azygous area, where the second radial is heptagonal and 
longer than wide. In this ray there is no third primary ra- 
dial and the second occupies the position of the second and 
third primary radials. This feature may be abnormal, but as 
the first plate is larger than it is in either of the other rays 
the peculiarity must have commenced with the commencement 
of the growth of the specimen and is not due to any injury 
that it could have received. The lact that Shumardocrinus 
never had but two primary Tadials in any of its rays leads 
one to believe, that, in this species, one of the rays, in its 
—7 
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normal conditioD, may never have had more than two. While 
we have two specimens of this species this particular ray hap- 
pens to be wholly preserved in only one of them. Third 
primary radials, in the four rays, a little larger than the sec- 
ond, three of them pentagonal, and the one on the right of 
the azygous area hexagonal, as shown in both of our speci- 
mens; all are axillary, and support on each upper sloping side 
a single secondary radial, which is axillary and supports upon 
each superior sloping side a single tertiary radial, except in 
the ray on the left of the azygous area, where there are two 
tertiary radials. This peculiarity in the ray having only two 
primary radials does not appear to be abnormal, and certainly 
is not the result of any mechanical injury. There are, there- 
fore, twenty ambulacral openings to the vault. 

In one of the regular interradial areas adjacent to the ray 
opposite the azygous area there are six plates, one of which 
connects with the plates of the vault, and in the other area 
there are seven plates, one of which connects with the plates 
of the vault. In the other two regular areas there are only 
five plates, neither of which reaches the plates of the vault, 
because the areas are cut off by the union of the tertiary ra- 
dials. The azygous area contains nine plates. TI:o first one 
is in line with the first primary radials and somewhat smaller; 
it is followed by two plates in the second range, five plates in 
the third range, and only one in the fourth range which is 
cut off from the vault by the union of the tertiary radials 
above it. 

Vault very convex and having more capacity than the calyx. 
It is covered by large, polygonal, spiniform plates. The. vault 
is injured at the summit in both of our specimens so the char- 
acter of the proboscis cannot be determined. No ovarian pores 
discovered. 

This species, in some respects, resembles a J5a/ocrtnw.«, but 
the hexagonal, second primary radials must place it in the 
genus Actinocrimis. The fact that the azygous area and the 
two interradial areas adjoining do not connect with the vault, 
while the other two interradial areas do, would seem to be of 
specific importance, without reference to the want of uniformity 
in the number of plat3s, in the different areas. The ray on 
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the left of the azygous area, if normal, will distinguish this 
species from all others and as the ray on the right is the 
same in each specimen we think the one on the left is normal. 
The general form and surface ornamentation will distinguish 
this from all other species having twenty arm openings to the 
vault, though it resembles A. fossatus which has forty arm 
openings to the vault. 

Pound by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

SAMPSONOCRiNus, n. gen. 

[Ety. The generic name ia intended as a compliment to a dis' 
Uvgmshcd naluralisf, Mr. F. A. Sampson j of Sedalia, Mo.] 

Body more or less globose. Basals three, subequal, one 
pentagonal, two hexagonal. Primary radials either two or 
three in each radial series and differing in this respect 
in the different radial series in the same specimen. 
Secondary and tertiary radials present. Interradial plates con- 
nect witti those of the vault, and, in three of the areas the 
first plate abuts upon the basals, by which arrangement eight 
plates unite with the basal disc. Vault elevated over the 
ambulacral canals, and depressed in the interradial spaces. 
Proboscis subcentral. Type S. kemisphericus. 

We refer this peculiar genus to the family Actinocrinidso. 

SAMPSONOCRINUS KEMISPHERICUS, U. Sp. 

Plale II Ty Fig. 7, basal view; Fig. 8, summit view; Fig. P, 

azygous side, the sutures between some of the plates 

being obscure; Fig. 10, lateral view. 

Greneral form of the calyx hemispherical, rather more than 
one half wider than high, broadly rounded below. Plates 
convex. Surface granular. Columnar facet very small. Arms 
directed horizontally. 

One of the basal plates is pentagonal and two hexagonal, 
and they differ but little in size. When united they form a 
disc having three re-entering angles, in one of which an azygous 
plate is supi)orted, and each of the others support, a radial series. 
The pentagonal plate is truncated by a radial and the hexagonal 
plates aie truncated by a radial and by an interradial. By 
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this arrangement the basal plates, when united, form tk 
disc having eleven sides and abuts upon eight plates, a pecu 
liarity we have never observed in any other fossil. 

The first primary radials are longer than wide, very un- 
equal in size, two pentagonal, two hexagonal, and one heptag- 
onal. The radial series are so different that we will describe 
them separately. The first primary radial that truncates the 
pentagonal basal plate is the largest plate in the body, heptag- 
onal, and has a width gi'eater than its length. It is followed 
by a second primary radial, one- half smaller than the first, 
longer than wide and heptagonal. This is followed by a short, 
small, third primary radial that is heptagonal, axillary and 
supports upon each superior sloping side a small secondary 
radial, which gives to this ray two arm openings that enter 
the vault horizontally. In onfe of the series, supported in one 
of the re-entering angles of the basal disc, the first primary 
radial is very large and hexagonal. It is followed by a second 
primary radial, that is very large, wider than long, heptagonal, 
axillary, and supports on one of the superior sides a single, 
secondary radial, which is axillary and supports tertiary radials, 
and upon the other two secondary radials, the last of which is 
axillary and supports tertiary radials, which gives to this ray 
four arm openings to the vault, that are directed horizontally. 
In the other series supported in a re-entering angle of the basal 
disc, the first primary radial is much smaller than the one 
last described, longer than wide and pentagonal. It is followed 
by a second primary radial much larger than itself, wider than 
long, having eight sides, axillary and supporting, on the left 
lateral side a single secondary radial that is axillary and supports 
tertiary radials, and, on the superior side, a single secondary 
radial that is not axillary, and, on the right lateral side, a 
secondary radial that is axillary and supports tertiary radials, 
which arrangement gives to this ray five arms. It will be 
noticed here, that the two radial series supported in the re- 
entering angles of the basal discf have no third primary radials. 
In the radial series, on the right of the azygous area, the first 
primary radial is large, longer than wide, hexagonal, and 
followed by a second primary radial, which is much smaller, 
hexagonal, and followed by a third primary radial, which is 
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still smaller, much wider than long, hexagonal, axillary, and 
bears upon each superior side a single secondary plate, which 
is short and axillary and bears tertiary radials, which gives to 
this ray four arm openings to the vault. In the radial series, 
on the left of the azygous area, the first primary radial is 
small, longer than wide, pentagonal, and followed by a second 
primary radial, nearly as large, longer than wide, hexagonal, 
and followed by a third primary radial, much wider than long, 
octagonal, axillary, and bearing on the superior sloping sides 
a single secondary radial, which is axillary and bears tertiary 
radials, which gives to this ray four arm openings to the 
vault. It will be observed that the three radial series that 
truncate the basal disc have, each, three primary radials, 
though the plates differ in relative form and size. There are, 
therefore, nineteen arm openings to the vault The first arm 
plates are small, and the arms are directed horizontally. 
Beyond this, the arms are unknown. 

The interradial areas differ, in form, and in the number of 
plates, and in position, as much as the radial series do, and, 
though they all connect with the vault and the plates grow 
less in size, until they unite with the plates of the vault, they 
will be separately described. In the area on the right of 
the azygous area, the first plate rests on the basal disc. It is 
large, longer than wide, hexagonal and is followed by two 
rather large plates in the second range, and five in the third 
range, which connect with the plates of the vault, but in this 
species there is no line separating the plates, in the inter- 
radial areas, from the vault, as they all graduate into each 
other. In the area on the left of the azygous area, the first 
plate rests on the basal disc. It is large, much longer than 
wide, heptagonal, and is followed by two plates, in the second 
range, that unite with three plates which belong to the vault. 
In the area on the right of the radial series that truncates the 
I)entagonal plate belonging to the basal disc, the first inter- 
radial rests between the superior lateral sides of the first 
primary radials. It is moderately large, hexagonal, and is 
followed by two plates in the second range that unite with 
throe plates belonging to the vault. In the area on the left 
of the radial series that truncates the pentagonal plate be* 
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longing to the basal disc, the first interrc^lial rests between 
the superior lateral sides of the first primary radials. It is 
not as large as the corresponding plate last described, pentag*^ 
onal and is followed by a single plate, in the second range, 
that unites with three plates belonging to the vault. This is 
the smallest of the interradial areas and has only two plates 
in it. In the azygous area as usual in the Achtwcrinidoej the 
first plate enters one of the re-entering angles of the basal 
disc, and is in line with the first primary radials. It is longer 
than wide, hexagonal and followed by two smaller plates, in 
the second range, three in the third, and four in the fourth, 
which unite with the plates of the vault in a zigzag line, with- 
out any definite mark of separation. 

The vault is convex, having the radial areas highly aAd 
narrowly elevated with abruptly descending, wide interradial 
areas. It is covered with numerous, rather small, convex, 
polygonal plates. It had a small, subcentral proboscis, whicli 
is broken off in our specimen, at the summit of the vault 

Found in the Chouteau limestone, a^ Sedalia, 'Missouri, by 
Mr. P. A. Sampson, and now in his collection. .1 

■■' * . i: . 

AMPHORACUINUS SEDALIENglS, n. gp. 

Plate F, Fig. 34 ^ summit view of a small specimen; Fig. 35, 

azygous side of a large specimen; Fig. 36^ basal 

view of same; Fig, 37^ summit view of same. 

Species from medium to large size. Calyx semi-elliptical, or 
bowl-shaped, one-fourth wider than high, broadly rounded be- 
low. Interradial areas depressed between the arm bases where 
they unite with the plates of the vault. Plates convex, sculp- 
tured, more or less stellate. No radial ridges. Column round, 
medium size, and facet for attachment only slightly concaye. 

Basals short, and forming an hexagonal disc only about one- 
half wider than the diameter of the column. First radials a 
little wider than long, three hexagonal, two heptagonal. Sec- 
ond primary radials about two-thirds as large as the fifst, 
longer than wide, hexagonal. Third primary radials short, 
much smaller than the second, pentagonal, axillary and Sup- 
port On each upper sloping side a single secondary radial. 
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The seoondairy radials are directed nearly horizontally and 
stand out, their full length, from the interradial areas. There 
are ten arm openings to the vault. 

' There are three regular interradials in each area. The first 
one is as large as a second primary radial and reaches about 
as high, hexagonal, and supports two rather large plates that 
unite with the plates of the vault. There are nine plates in 
the azygous area. The first one is in line with the first pri- 
mary radials and nearly as large. It is followed by two plates, 
equally as large, in the second range. There are four plates 
in the third range, though one of them touches one of the 
plates of the second range only at an angle, and on each side 
of the superior part there is a single plate. The last three 
plates unite with the plates of the vault. 

The vault is highly elevated over the ambulacral canals and 
correspondingly depressed interradially. It is covered with 
numerous convex, polygonal plates and bears a large sub-cen- 
tral proboscis. 

There is no described species very closely resembling this 
one, though we have no doubt that we have before us a true 
Amphoracrinus. 

The large specimen illustrated was found by R. A. Blair, in 
the Chouteau limestone, at Sedalia, Missouri, and is now in 
the collection of S. A. Miller. The smaller specimen is from 
the same rocks and is in the collection of F. A. Sampson. 
The sculpturing is best preserved on the smaller specimen. 

. . Family MELOCRINIDiE. 

MEL.OCRINUS SAMPSONI, n. Sp. 

Plate Ilf Fig. 27, bcisal view; Fig. 26, azygous side; Fig. 29, 

opposite view. 

Species above medium size. Calyx obconoidal, as far as the 
secondary radials, which are directed horizontally, so as 
to give the summit a pentagonal outline; truncated by large 
column; diameter nearly twice as great as the height. Plates 
highly convex and more or less radiately sculptured. 

The four basals form a short rim, which is slightly lobed 
by the depression of the suture lines, and almost covered be- 
low by the end of the column. First radials the largest plates 
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in the calyx, a little wider than high, ttiree heptagonal, two 
hexagonal. Second primary radial3 about half as large as the 
first, wider than high, four hexagonal, one pentagonal. They 
differ somewhat in size. Third primary radials smaller than 
the second, the superior part directed nearly horizontally; 
three pentagonal, two hexagonal, axillary, and support on each 
upper sloping side a single secondary radial. The secondary 
radials are short and directed horizontally, and the articulat< 
ing facets are quite concave, and each one is marked by a 
large ambulacral notch. There are only ten ambulacral open- 
ings to the vault. 

There are five plates, in each regular interradial area. The 
first one is about as large as a second primary radial, it is 
followed by two smaller plates, in the second range, and these 
by two plates, in the third range, that separate the secondary 
radials and curve in upon the vault to unite with the plates 
of the vault There are ten plates in the azygous area. The 
first one is in line with the first primary radials and of about 
the same size; it is followed by two plates in the second 
range, three in the third range, and four in the fourth range, 
that curve in upon the vault to unite with the summit plates. 

The vault is unknown. 

This species is so radically different from all others that 
have been described, that no comparison with any of them is 
necessary. 

Found by Mr. F. A. Sampson, the well known and promi 
nent naturalist, in the Chouteau limestone, at Sedalia, Missouri 
and now in his collection. The specific name is in honor of 
the collector. 

Family DOLATOCRINIDiE. 

DOL.ATOCRINUS NODOSUS, n. Sp. 

Plafe III, Fig. 1, h(X8al view; Fig. 2, cusygous side view; Fig. 

3, summit view. 
Species above medium size. Calyx hemispherical, broadly 
truncated below. No radial ridges. Each plate bears a prom- 
inent conical central node, from the base of which there are 
numerous, more or less interrupted radiating lines, and toward 
the upi)er part, irregular, low, scattering nodes. Column 
round and having a large cinque foil columnar canal. 
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Basal plates almost covered by the columr. First priiiikry 
radials wider than long, the two on the azygous side being 
somewhat larger than the others. Second primary radials 
about one half wider than long, quadrangular. Third primary 
radials expand slightly to the superior lateral angles, longer 
than the second, pentagonal, axillary, and in the ray on the 
right of the azygous area bears a single, secondary radial up- 
on each superior, sloping side, which is axillary, and bears 
upon each superior sloping side two tertiary radials, which 
gives to this ray four arms. In each of the other four rays, 
the third primary radial bears upon one upper sloping side 
three secondary radials, and upon the other, one secondary 
radial, which is axillary, and supports upon each upper sloping 
side, two tertiary radials. This arrangement gives to each of 
these rays three arms. There are, therefore, sixteen arms and 
sixteen ambulacral openings to the vault in this species. 

The azygous area is like the others, except a little larget*. 
The first interradials are the largest plates in the calyx, have 
nine sides, and -^re broadly truncated above for the second 
interradials. The second interradials are about half as large 
as the first, and are followed by a single plate, which is about 
half as large as the second, and unites with two large, elon- 
gated plates belonging to the vault. 

The vault is very slightly elevated over the radial areas, and 
about equally as much depressed in the interradial areas. It 
is substantially covered by three circles of plates, the surface 
of which is covered by granules, and a few of the plates over 
the radial areas bear a small central node, as shown in the 
illustration. The subcentral azygous opening is slightly ele- 
vated and surrounded by four plates, two of which form part 
of the first circle of plates and, if counted with the first circle, 
there are seven plates in the first circle, and without them 
there are only five; but the circle is not complete without count- 
ing one of them. In the second circle there are seven 
plates. In the third circle there are fifteen plates, two in each 
depressed interradial area that unite with the plates of the 
calyx and one over each radial area. These are all the plates 
covering the vault except those over the radial areas at the 
base of the arms. There are no ovarian openings, at least, in 
a beautifully preserved specimen none can be discovered, 
—8 
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*: This species bears more resemblance to Dolalocrinus beUuJua 
than to any other, but is readily distinguished by having only 
sixtoen instead of seventaen arms, and by having no 
ovarian openings.. There is also some difference in the con- 
vexity and structure of the vault and in the surface ornamenta- 
tion. 

Pound in the Hamilton Group, near Charlestown, Indiana, and 
now in the collection of Mr. J. P. Hammell, of Madison, Indiana. 

DOLATOCRINUS SACCULUS, n. Sp. 

Plate III, Fig. tU basal view; Fig. 12, side view. 
" Species medium or below medium size. Calyx subhemi- 
spherical, broadly truncated at the base and subcylindrical 
above. Radial ridges consisting of small, rounded elevations, 
which are interrupted by central nodes on the plates. Surface 
ornamented with radiating ridges from the central part of the 
plates that do not unite with the radial ridges or coalesce 
with the central nodes. The radiating ridges are toward the 
margin of the plates, and the second interradials have no cen- 
tral nodes. Column round, medium size, and having a large 
cinque foil canal. 

Basal plates hidden by the column and a rounded flanging 
rim that surrounds it, on the basals and at the commencement 
of the first primary radials. First prinjary radials a little 
wider than long, and subequal in size. Second primary radials 
rather less than twice as wide as long, quadrangular^ sides 
nearly parallel. Third primary radials very little larger than 
the second, from one-half wider to twice as wide as long, pen- 
tagonal, axillary, and bear upon each superior sloping side a 
single secondary radial. The secondary radials bear upon each 
superior sloping side a single tertiary radial, which gives to 
this species twenty ambulacral openings to the vault. 

The first interradials are rather large and have nine sides. 
There is only a single plate in the second range and it ex- 
tends to the top of the calyx and connects with the plates of 
vault. The azygous area is not materially different from the 
other areas. 

The vault is moderately convex and bears rather sharp radial 
ridges. The sutures cannot be distinguished in our specimen. 
There arQ twenty ovarian apertures, one on each side of each 
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jwdr of arms. They are elongated and are close to the ambu- 
lacral canals, and not through the vault itself as in some species. 

This species, when compared with D. corporosus, will be 
found to have only a single tertiary radial, while in that 
species there are four, and only two interradials, while in that 
species there are from three to six plates, and the azygous 
area is altogether different. There are also some minor differ- 
ences in surface ornamentation and otherwise. There is no 
necessity for comparing it with any other known species. 

Found by Geo. K. Greene, in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. F. E. 
Gurley. 

DOLATOCRINUS SALEBROSUS, n. Sp. 

Plate III, Fig, 13, basal view; Fig. 14, side view; Fig. 15, 

summit view. 

Species medium or below medium size. Calyx subhemi- 
spherical, concave below and slightly constricted below the 
arms. Radial ridges consisting of small, rounded elevations 
which are interrupted by central nodes on the plates. Surface 
ornamented with radiating ridges from the nodes and central 
part of the plates. The second interradials have a transverse 
central ridge with longitudinal ridges below it. Column round 
medium size, and nearly filling the funnel-shaped cavity formed 
by the basal plates. 

Basal plates form a cup that is inserted into the cavity of 
the calyx and is nearly filled by the end of the column. The 
mquth of the cup is about one-fourth wider than the diameter 
of the column. First primary radials about as long as wide 
and curve, at the lower end, into the basal concavity to unite 
with the basal plates, and upward at the superior end, so that 
the calyx will rest upon the middle p^rt of these plates. Sec- 
ond primary radials from one-fourth to one-half wider than 
high, quadrangular, and slightly expanding upward. Third 
primary radials a little larger than the second, about one-half 
wider than high, three hexagonal, two. pentagonal, axillary, 
and, in two of the rays, bear upon each upper sloping side a 
single secondary radial which is axillary and bears upon each 
superior side two tertiary radials, which gives to each of these 
rays four arms. In each of two other rays, the third primary 
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radial bears upon one superior sloping side two secondary 
radials and, upon the other, a single secondary radial, which 
is axillary and supports, on each superior sloping side, two 
tertiary radials, which arrangement gives to each of these two 
rays three arms. The other ray, in its normal condition, may 
be like the last two, and if so, the species will have seventeen 
arms, but in the specimen illustrated, it is different and is 
peculiarly constructed, as follows. Upon one side of the third 
primary radial there is a single secondary radial, which is 
axillary and bears upon each superior side a single tertiary 
radial, and, upon the other side of the third primary radial, 
an interradial is supported, without the intervention of a 
secondary radial, and, therefore, there are only two arms to 
this ray, which gives us only sixteen arms in the specimen 
illustrated, and, until it can be shown, that this structure is 
abnormal, the species must be regarded as possessing only 
sixteen arms. 

The first interradials are of unequal size, one of them is 
heptagonal and each of the others has nine sides. The hep- 
tagonal plate is followed by two plates, in the second range, 
one of which rests, in part, on one of the superior sides of a 
third primary radial and takes the position of a secondary 
radial in the two-armed ray. These two plates in the second range 
connect with two plates belonging to the vault. In the other 
four areas, one plate, in the second range, is followed by one 
in the third range that unites with two plates belonging to 
the vault. 

The vault is moderately convex over the ambulacral canals 
and correspondingly depressed in the interradial areas. It is 
covered by a few rather large polygonal plates that bear pus- 
tules, and each one over the junction of the ambulacral canals 
bears a central node. The azygous orifice is central. No 
ovarian pores can be distinguished. 

We regard the interradial area tiaving the first plate heptago- 
nal as the azygous area, and, if the two-armed ray is abnor- 
mal and the species has seventeen arms, then it will resemble 
Z>. aurealuSf from which it will be readily distinguished, by 
the interradial areas; for in that species, there are three plates, 
in the third range, that unite with the plates of the vault, in 
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the regular areas, and four or five in the azygous area. Be- 
sides, the ornamentation is different in the two species, and 
the proboscis in that species is large and subcentral and the 
arrangement of the plates on the vault is quite different in the 
two species. But if the two-armed ray is normal then this is 
a sixteen armed species so different from all other sixteen 
armed species that have been described, that no comparison 
with any of them is necessary. 

Found by Geo. K. Greene, in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 

Family POTERIOCRINn)-^. 

POTERIOCRINUS BLAIRI, n. Sp. 

Plate IV, Fig.. 1, azygous view^ the arms on the right a little 

compressed; Fig. 2, view showing the ray opposite the 

azygoxis area on the left, one of the arms 

is spread out of place. 

Species medium size, robust, and having wide arms that fit 
closely together as in Zeacrinus. Calyx obconoidal, nearly 
twice a$ wide as high, truncated below for a rather large 
column; sutures distinct; surface smooth. 

Basals very short, three or four times as wide as high. 
Subradialsf wider than high, three haxagonal, and two hep- 
tagonal; those adjoining the azygous area are heptagonal. 

First radials of unequal size, but about twice as wide as 
high; truncated the entire width above and separated from the 
first brachials or arm plates by a slightly gaping suture. The 
second radials or brachials, as they are usually called, are of 
unequal size and not uniform in shape. In four of the r^ys 
these plates are wider than high, pentagonal and support 
upon each upper sloping side the secondary radials or free 
arms. The secondary radials are short, wide, quadrangular 
and abut against each other. In one of the series, the fifth 
plate is pentagonal, axillary and supports upon each upper 
sloping side the tertiary radials; in the other series, preserved 
in our specimen, the sixth plate is . axillary, pentagonal and 
supports on each upper sloping side the tertiary radials. No 
further bifurcation is shown, though ten tertiary radials ara 
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preserved. The tertiary radials are short, wide, quadrangulas^ 
and abut against each other, in the same manner that the 
secondary radials do. This arrangement gives to each of these 
four rays four arms. In the ray opposite the azygous area, 
the second primary radial is the largest plate in the body 
and nearly square. It is followed by a short, quadrangular- 
plate, and then follows a short pentagonal plate, that id axil- 
lary and supports upon each upper sloping side a long series 
of short, wide, quadrangular, secondary radials, which gives to 
this ray two arms. There are, therefore, eighteen compact 
arms in this species. 

The azygous area is of moderate size and the plates are ar- 
ranged as is usual in this genus. The first one is pentagonal 
and rests between the sloping sides of two subradials and be- 
low the under sloping side of the first radial, on the right. 
The second plate is long, hexagonal, truncates a subradial and 
reaches as high as the top of the second radial on the left. 
The fourth plate iis much smaller than the third, truncates the 
second and extends a little beyond the third. The fifth plate 
truncates the third and is not fully exposed in our specimen. 

This species is readily distinguished by its general form, and, 
so far as known, has no nearly related species, in the group 
of rocks, in which it occurs. 

Pound by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. The spe- 
cific name is in honor of the collector. 

POTERIOCRINUS ALTONENSIS U. Sp. 

Plale IV, Fig. 3, azygoua area on the rights calyx arms and 

pari of the column, compressed; Fig, 4, opposite 

view of same specimen. 

Species quite small, constricted above the calyx in the mid- 
dle of the second radials or brachials. Calyx short, hemispher- 
ical or bowl- shaped, nearly twice as wide as high; plates con- 
vex; sutures distinct; surface granular. Column quite small 
and round, the alternate plates slightly projecting. 

Basals depressed and extending a little beyond the column, 
so as to be seen from a basal view. Subradials rather wider 
than long and forming, with the basals, a low cup. First ra- 
dials wider than long, i)entagonal, truncated the entire width 
above and separated from the second radials or brachials by a 
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gaining suture. A single, elongated, brachial or second radial, 
rbunded and contracted in the middle, and axilliary, supports 
upon its superior sloping sides, in each radial series, the free 
arms. The arms are long, slender, round and composed of 
rather long plates which are slightly constricted in the middle 
part. The first plates are longer than the succeeding ones. 
The arms do not bifurcate and there are, therefore, only ten 
arms in this species. Pinnules distant. 

Azygous plates are as usual in this genus; the first one is 
pentagonal, about half as large as a subradial, rests upon the 
upper sloping sides of two subradials and between the first ra- 
dial, on the right, and the second azygous plate, on the left, 
and is truncated, lat the top, for the third azygous plate; the 
second plate is pentagonal, about as large as the first, rests 
upon the truncated upper end of a subradial, and between a 
first radial, on the left, and the first and third azygous plates, 
on the right, and is truncated at the upper end, for the fourth 
gplate. The fourth plate extends beyond the third. 

This species is distinguished by its small size, hemispherical 
calyx, long, constricted brachials and ten arms. When com- 
pared with P. rowleyi it will be noticed, that species has two 
brachials, in some of the rays, and all the arms bifurcate toward 
the top. It will not be mistaken, for any other species, by any 
one capable of making a comparison. 

Found by the late Hon Wm. McAdams, who was a prominent 
naturalist, in the St. Louis Group, at Alton, Illinois, and now 
inthe collection of S. A. MiJler. 

POTERIOCRINUS BROADHEADI, n. Sp. 

Plate IV, Fig. 7, azygous side view; Fig, 8, lateral view. 

We have examined six specimens belonging to this species, 
one a third larger than the specimen illustrated, three others 
as much smaller, and each one is longer and larger upon the 
azygous side than upon the opi>osite side, showing the unsym- 
metrical form of the calyx is normal. Calyx irregularly obco- 
noidal above the broad truncated base, by reason of the longi- 
tudinal convexity of the plates and the depressed sutures, or 
it might be called somewhat obpyramidal. The azygous side 
is longer than the other, the two rays opposite the azygous 
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area are the shorter and of equal length, and» from these, there 
is a graduid lengthening to the top of the third asygous plate. 
All the plates are longitudinally convex and the sutures are 
depressed, especially at the angles, and a pore penetrates the 
calyx at every angle, and, on the longer sides, a pore pene- 
trates the calyx between the angles. The greatest length of 
the calyx does not equal the diameter. Plates thick. Column 
unknown. 

Basals small, wider than long, and. project below the end of 
the column. Superior angles rather acute. Subradials the lar- 
gest plates in the calyx and about as long as wide, though 
somewhat unequal in size, three hexagonal, two heptagonal. 
First radials about twice as wide as long, though of unequal 
length, and slightly concave .the entire width above for the re- 
ception of the second radials, none of which are preserved in 
our specimens. 

The first azygous plate is about as large as a first radial, 
nearly equal sided, pentagonal, rests between the superior slop- 
ing sides of two subradials, separates the first radial, on the 
right, from the second azygous pl^te,^ on the left, and is trun- 
cated above by the third azygous plate. The second azygous 
plate is nearly as large as the first, truncates a subradial, sep- 
arates the first radial, on the left, from the first and third 
azygous plates, and thins toward the upper edge, indicating 
that it united with small plates belonging to a proboscis. The 
third azygous plate rests upon the first and in its lower part 
separates part of the first radial plate, on the right, from the 
second azygous plate and thins toward the upper edge, indi- 
cating that it united with small plates belonging to the pro- 
boscis. 

This is a peculiar species and on account pf its azygous area 
and the pores that penetrate the vault, may yet be made the 
type of a new genus. At least it will not be confounded with 
any species that has been heretofore described in this genus. 

Found by R. A. Blair, in the Chouteau limestone, near So- 
dalia, Missouri, and now in the collection of S. A. Miller. The 
specific name is in honor of Prof. G. C. Broadhead, 
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POTBRIOCRINUS SAMPSONI, D. sp. 

Plate IV^ Fig. P, azygotts side view; Fig. 10 , opposite viiw of 

SQfnPy some of the mcUrix is attached to th6 

top of the first radials. 

Species medium or below medium size, as indicated by two 
specimens, one of which is smaller than the one illustrated. 
Calyx like the frustum of a cone, being broadly truncated be- 
low, slowly expanding above and having a diameter about one- 
fourth greater than the height. Surface smooth, possibly, in 
better preserved specimens, granular. Plates thick and sutures 
close. Column large, at the superior end, as it entirely covers 
the truncated end of the calyx. 

Basals moderate size, about a third or a half wider than 
high. Superior angles distinct though not acute. Subradials 
the largest plates in the calyx, wider than long, though un- 
equal i|L size, three hexagonal, two heptagonal. First radials 
about twice as wide as long, though slightly unequal in size, 
and truncated the entire width above, for the reception of the 
second radials, none of which are preserved, in our specimens. 
The first azygous plate is smaller than a first radial^ nearly 
equal sided, pentagonal, rests between the superior sloping 
sides of two subradials and separates the first radial, on the 
right, from the second azygous plate. The second azygous 
plate is much smaller than the first, truncates a subradial and 
separates the first one from the first radial, on the left. The 
third azygous plate is smaller than the second, as shown by 
the sx)ecimen, which is not illustrated, and beyond it, the 
plates are not preserved. 

While this species is not distinguished by any very remark- 
able peculiarities, it is so different from any that have been 
described frotn rocks of the same geological age, that no 
comparison is necessary. 

Pound by R. A. Blair, in the Chouteau limestone, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. The 
specific name is in honor of P. A. Sampson, a distinguished 
naturalist of Sedalia. 
—9 
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ZEACRIKUS BliAmi, Hv Sp* 

Plate IV, Fig. 5, azygpus side; Fig.. 6, opposite side of sqjite 
specimen, showing part of the proboscis. 
Species below medium size. Calyx low, basin -shaped, two 
and a half times as wide as high, depressed at the base, 
plates convex, sutures, distinct, surface granular. » Column 
small and round. „^ 

, Ba$als form a disc one-half larger than the diameter of the 
column, and, in plain view, as seen from below. Subradials 
-wider than high, and forming, with the basals, a low cup. 
First radials. wider than long, pentagonal, truncated the entire 
width above, and separated from the brachials by a gaping 
suture. A single brachial, about as long as wide, rounded aiid 
contracted, in the middle, and axillary, supports upon its upper 
sipping sides, in each radial series, the free arms. The proxi- 
mal arm, on .the left of the azygous area, bifurcates on ^e 
sixth -plate, and the proximal side again on the nint^ plate, 
and the distal side bifurcates on the fourth plate, and the dis- 
tal branch .on the eighth plate, which gives to this ray six 
arms;. The ray opposite the, azygous area bifurcates, on. one 
-branch, on. the fourth plate, and, on the other, on the seventh 
plate, which .gives to it four arms. One of the lateral jays 
.bifurcates, on each branch, oa the sixth plate, which gives , to 
it four arms. . The other two rays are broken off below the 
flrst bifurcation, in our specimens; but we presume the lateral 
rays are alike, and the ray on the right of the azygous area 
the^same as, the one on the left, and if so,^ the species has 
ji,wentyfour Arms. The, arms are short, round and composed 
of short plates. Pinnules small. ^ %. r 

Thp, azygous area is wide, ovate and exposes tenplates- ar- 
Ji^^a^^ged, altemjitely, as usual, in this genus. The first one is 
^gtboijit half..as large as, a subradial, rests upon one sloping side 
of a subradial and abuts another, separates .the first radij^l,. on 
the i^ight, from tlie second azygous plate and is truncated ly 
.tJie third, plate. The second one is about the size o.f the first, 
tr,vmeaJie^^a subra(Jial, separates the first radial, on the- left, 
and the lower part of the brachial, from the*, first and third 
plates and is truncated above by the fourth and fifth plates. 
The fourth, fifth and sixth plates are in one range crossing 
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the exposed area. The' top of the proboscis is broken off in 
the specimen illustrated, below the top of the arms, where it 
is round -and covered by smooth, polygonal plates. * 

This species is at once distinguished, by its general form 
,and number of arms, from all-others. In Zeaerinus pocilliirn,* 
from the same rocks, there are two brachials in each of four 
rays, and, in the other ray, the first brachial is truncated on 
top and followed by five single plates, before it bifurcates; and' 
Zeacrintis commaiiouSf from the same rockSj with its forty -six* 
arms, is equally as far removed from this species. W^ know 
of no species with which it is necessary to compare it: '" ^' 

Pound in the Keokuk Group, at Boonville, Missouri; 'and now 
in the collection of S. A* Miller. The specific name is in 
honor of R. A. Blair,, the distinguished naturalist and collector 
of Sedalia, Missouri^ - • ^' " 

Family. CYATHOCRINID^. 

''* CYATHOCRINUS BF^IRI n. Sp. 

Plale IV, Fig. 11, basal view of a^large specimen, azygous side 

up; Fig. 12, aaygous^ side of same showing the large 

subradial; Fig. 13, basal view of a small 

specimen; Fig. 14, azygous side of 

the same; Fig. 15, opposite 

' side of same. 

We have three specimens of this species, though one of them 
is so badly crushed that it is of^no service in the description.' 
The species is rather below medium size. The calyx of the 
larger specimen is bowl-shaped, a little less than twice as wide 
as high and broadly rounded below, while the smaller specimen . 
is more elongated and pointed. below. It is possible, that the . 
larger specimen. is compressed on the under side so as to throw 
it a little out of its normal shape. The sutures are beveled; 
surface granular; column small and round. 

Basals small and form a low cup, with a concave depression 
for the attachment of the pmall column, and are separated frojaa 
the subradials by a^^eveled suture. Subradials large and gently.,: 
curve from the basal cup outward and upward.. The one ou: 
the azygous side is remarkably large and extends nearly as 
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high as the first radials. First radials wider than high, sides 
parallel, each arcuate the entire width above for the attach- 
ment of the second plate, and having the facet directed up- 
ward or slightly inclined inward. The first azygous plate is 
short and extends but slightly below the level of the first ra- 
dials. 

This species will be distinguished by its general form, re- 
markably large subradial which is truncated by a short azygous 
plate, twid by the wide arcuate facets directed upward and in- 
ward, for the attachment of the second radiids. Possibly its 
arms, when known, will be used to distinguish it from the genus 
Cyathocrinus. 

Pound by R. A. Blair, in the Choutean limestone at Sedalia, 
Missouri, and now in the collection of S. A. Miller. The spe- 
cific name is in honor of the laborious and intelligent collector. 

CYATHOCRINUS CHOUTEAU ENSIS, n. Sp. 

Plate IVy Fig. 16, showing oaltfx and pari of the arms, the azy- 
gous plate is on the right and the second and third 
radials in the adjoining ray ar^ out ofplace^ 
the calyx is also compressed so as 
to appear wider than it is. 

Species medium size. Calyx obconoidal, about as high as 
wide, sutures close, surface granular. 

Basals form a low conical cup, truncated for a small column. 
Superior angles obtuse. Subradials rather longer than wide, 
except the one truncated by the azygous plate which is wider 
than long, four hexagonal and one h^ptagonal. The heptagonal 
plate is the larger one. First radials about as long as wide, 
slightly curved over towards the vault on each side of the arm 
facets, and longitudinally convex and protuberant at the 
arm facets. Arm facets circular, occupying about half the width 
of the plates, and notched for the ambulacral canal. Azygous 
plate broadly truncates a subradial and extends above the top 
of the first radials. 

There are only five arms. The arms are small, long and 
composed of long, round joints or plates. The first plate is 
not quite as long as wide but above this the plates are from 
two to four times as long as wide. 
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There is no described species, from rocks of the same age, 
with which this one can be confounded. 

Pound by the distinguished collector and naturalist F. A. 
Sampson, in the Choutean limestone at Sedalia, Missouri, and 
now in the collection of S. A. Miller, to whom he kindly pre- 
sented it. 

CYATHOCRINUS MACAPAMSI, n. Sp. 

PkUe IV, Fig, 31^ azygoua aide on the right; Fig. 32, lateral 

vieuo. 

Species medium size, constricted above the calyx. Calyx 
short, hemispherical, twice as wide as high; plates convex; 
sutures distinct; surface finely granular. Column small. 

Basals form a flat pentagonal disc about twice as wide as 
the diameter of the column. Subradialsi slightly wider than 
high and forming with the basals a low cup. First radials 
about one-half wider than long, pentagonal, truncated the en- 
tire width above, and separated from the second radials or 
brachials by fk wide gaping suture. There are two brachials 
in each ray, the first one is quadrangular and about twice as 
wide as long, the second is somewhat smaller than the first, 
pentagonal, axillary and supports upon each upper sloping side 
a single arm. The body is broadly constricted in the region 
of the brachials, There are only ten arms and when closed 
they are compact, as the sides are straight and flattened. The 
arms are composed of wedge-shaped plates, the first ones be- 
ing longer than the succeeding ones. In the three specimens 
e;camined there is some difference in the length of the arm 
plates and the longer ones appear to be slightly constricted, 
but the difference will not distinguish either specifically from 
the one illustrated. The first azygous plate trimcates a sub- 
radial and extends a little above the top of the first radials. 

The form of the calyx and the azygous plate agree with 
Cyaihoenitkus, but the brachials and arms remind one of Polerio- 
crintis and Zeacrintis. There is no described species for which 
this one can be mistaken. 

Pound by the late Hon. Wm. McAdams, in the St. Louis Group, 
at -Alton, Illinois, and now in the collection of S. A. Miller. The 
specific name is in honor of the collector, who was well 
known as a naturalist of ability and close observation for many 
years. 
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CYATHOCRINUS BRITTSI, H. Sp. 

Plate 1 F, Fig. 35, basal view; Fig, 36, azygous side view of ihe 

calyx. 

Species medium size. Calyx rather more than twice as wide 
as high, and somewhat obpyramidal in shape, in the superioi^ 
part, though round over the subradial region. Sutures dis- 
tinct, surface granular. Column large and round. 

Basals form a pentagonal disc, one- third wider than the 
diameter of the column, which has a concave depression, 
though shallow, for the attachment of the column. Subradials 
slightly wider than high, the one on the azygous side' being 
much larger than either of the others, though extending but 
little higher. First radials a little wider than high, longitudi- 
nally convex, most convex in the superior part, which givest 
the calyx, when seen from above, a subpentagonal butline' 
The upper part of these plates, too, is - very thick^ aind the^ 
faaets for the articulation of the second plates are correspond'^ 
ingly deep, and scarred very slightly, for the ambulacral canaL'' 
The facets are about three-fourths of the width of the plates^* 
and have a slight transverse depression that indicates- a gap^' 
ing suture. The first azygous plate broadly truncates a -sub-* 
radial at about the middle of the first radials. 

This species will be distinguished, by its general form, froml. 
all others, so that no comparison with any of them is neces- 
sary for its identification / 

Pound by R. A. Blair, in the Burlington Group, at Sedalia,'^* 
Missouri, and now in the collection of S. A. Miller. The spe*> 
cific name is in honor of Dr. J. H. Britts, one of the leading 
naturalists- of Missouri. 

Family PLATYCRINID^. 

platycrinus tugurium, u. sp. 

Plate IV, Fig. 17 ^ basal view; Fig. 18^ azygous side view; Fig^ 

19, summH view. 
This species is above medium size, and belongs rather to the 
discoid than to the bowl -shaped forms, and receives its sp^ific 
name from a fanciful resemblance to a hut. Calyx ^hallow, 
pentagonal, two and a half times as wide as high. Pl^t^ 
thick, sculptured. Sutures beveled* The surface is ornamented ; 
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with angular ridges: and furrows as follows: An angular ridge 
ex|iendB from eaeh angle of the basal disc to the columnar de- 
pression, and two or three ridges parallel with each side of the 
disc, are arranged between them; and, on each first radial, an 
angular ridge extends from each lower lateral angle, from one- 
half to two- thirds the length of the plate, to a constriction,. or 
subcircular furrow, and these ridges are connected by three 
ridges parallel with the lower side, and there are three ridges 
between the subcircular furrow and each perpendicular suture. 

Basals form a pentagonal disc, not higher than the thickness 
oi the plates, with a concave depression in the central part, 
where the column attached; and sculptured as above described, 
though the sculpturing becomes less defined as it approaches 
the concave depression. First radials project, in the lower 
part, at an angle of abput forty degrees; but, the superior part, 
beyond the constriction, is directed horizontally, and the facet, 
fqr the second plate is. transverse, or nearly perpendicular, 
with a notch for the ambulacral canal. Surface ornamentation 
as above described. The angles for the reception of the inter- 
radials are more acute than is usual in this genus. There is 
only a single regular interradial, in each area, and it forms 
part of the vault. 

Vault elevated and convex toward the central part, so as to 
hs^ye a capacity equal to or greater than the calyx. A single 
large spinous plate occupies the central part; it is surrounded 
with eight plates, six of which bear spines and the other two 
abut ^pon the azygous orifice. Each plate over the junction of 
the ambulacral canals bears a spine, the other plates are con- 
vex but not nodose. The azygous area is comparatively large, 
,the first plate is as large as a regular interradial and stands 
nearly upright, and above on either side of it there are two 
small plates, and between and above these nine plates surround 
^ large azygous orifice, 

Thi^ species is readily distinguished by its general form 
and surface ornamentation from all heretofore described. 

Found in the Burlington Group, at Sedalia, Missouri, by R, 
A. Blair, and now in th^ collection of S. A. Miller, 



Digitized by 



Google 



72 

PLATYCRINUS FORMOBUS) 11, Sp- 

Plale JF, Fig. 20^ based view; Fig. 21^ oMygaus side view pre» 
serving ihe first azygaus plate. 

This- species is about medium size and belongs to the discoid 
forms. Calyx shallow, pentagonal, four times as wide as high. 
Plates thick, sculptured. Sutures canaliculate. The surface is 
ornamented with a rounded ridge upon each side of the canalic- 
ulated sutures which bears more or less conspicuous rounded 
nodes. Column round. 

Basals form a concave pentagonal disc, bordered by an lingu- 
lar nodose rim, that adjoins the canaliculated suture. The con- 
cavity is equal to the thickness of the plates and commences at 
the angular ridge adjoining the suture. The plates are ser- 
rated for the attachment of the column. The first radials pro- 
ject, at first, horizontally, and then curve upward, having ^ 
constriction in the middle part, beyound which they are direct- 
ed horizontally, and the facet, for the second plate, is trans- 
verse or nearly perpendicular. Each articulating facet forms 
almost a circle, having a diameter more than one third the 
diameter of the plate, and being only slightly notched for the 
ambulacral canal. 

The angles for the reception of the regular interradials are 
very obtuse, and the angle for the reception of the first azy- 
gous plate is moderately acute. The first azygous plate is pen- 
tagonal, stands upright and indicates a large area on account 
of its width, but it is shorter than the same plate in P. ' ivg- 
uriunty and the probability is that the vault is less convex. 

The calyx of this species has some resemblance in form to 
P. irvncaitis, but in that species, the base is flat and the sur- 
face is not ornamented, while in this species, the basal disc is 
quite concave and the column is inserted into the concavily 
and the surface is ornamented with ridges and nodes. Other 
differences in form, occur in the parts preserved. It cannot 
be mistaken for any other described species by any one capa- 
ble of distinguishing specific characters. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 
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PLATYCRINUS MISSOURIENSIS, n. 3p. 

PltUe IV., Fig. 22, longer side vieWy showing ike place for Ike 
attachment of the column; Fig. 23, shorter side view. 

Species medium size, and the specimen upon which it is 
founded has longer first radials upon one side than upon the 
other, which forms an unsymmetrical calyx that may represent 
either the normal or an abnormal growth. It is also slightly 
compressed. Calyx somewhat bowl-shaped, broadly truncated 
below, outer face of the first radials fiattened and sutures 
beveled, so that a transverse section will have a subpentagonal 
outline. Plates thick. Surface granular. Column round at 
the point of attachment, rather large and surrounded by a 
small projecting rim on the basals. Columnar canal large. 

Basals form a pentagonal disc with a very shallow cup and 
have a projecting angular rim around the end of the column. 
The beveled and straight sutures between the basals and first 
radials give the basals a marked pentagonal outline. The first 
radials are a little larger upon one side of our specimen than 
upon the other, the longer ones expand most, so that each is 
only slightly wider than high. Each plate is fiattened below 
the articulating facet for the second radial. . Articulating facets 
very large, occupying from one-half to two-thirds the width of 
each plate and having a serrated outer edge, within which 
there is a straight tranverse ligamental furrow. Wide notch 
for the ambulacral canal. 

This species is distinguished by its bowl shape and pentagonal 
outline, and remarkable articulating facets for the second 
radials. 

Collected by R. S. Blair in the Chouteau limestone near 
Sedalia, Missouri, and presented by him to S. A. Miller. 

PLATYCRINUS PETTISENSIS, U. Sp. 

Plate IV y Fig. 24 y basal view; Fig. 25, side view of same specimen. 

Species medium sized. Calyx bowl-shaped, truncated for the 
attachment of the column and projecting at the arm bases, so 
as to give it a pentagonal outline above. Surface smooth in 
the four specimens examined, and sutures slightly beveled. ' Col- 
umn medium size. 

Basals form a cup about twice as wide as high, pentagonal 
at the top, and truncated for the column. First radials wider 
—10 
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than high, gradually expanding, convex longitudinally and pro- 
jiecting at the articulating scales. Articulating facets ratii^r 
large, directed upward, at an angle of about sixty degrees, 
form more than a semicircle, occupy about half the width of 
a plate and are notched in the central part for the ambulacral 
canal. 

This species is founded upon four specimens the larger one 
of which is illustrated. It resembles P, annosus more than 
any other described species, but will be distinguished from it, 
by the higher cup formed by the basal plates, larger truncation 
for, the column, and more prominent and larger articulating 
facets for the second radial. We have examined fifteen spec- 
imens of P. annosusj and the above differences are constant, 
and the species need not be confounded even on a superficial 
examination. 

Collected by R. A. Blair, in the Chouteau limestone, in Pettis 
coimty, Missouri, near Sedalia, and by him presented to S. A. 
Miller. 

PLATYCRINUS CLINATUS, U. Sp. 

PkUe IF, Fig. 26, shorter side of a large spcciivrv; Fig, 27, 

longer side of same; Fig. 28, longer side of another 

specimen, shouoing an interradial on ihe nzf/gous 

side; Fig, 29, shorter side of same; Fig. 

30, longer side of a smaller 

specimen. 

We have examined ten specimens belonging to this species, 
ranging in size between the largest and smallest specimens 
illustrated, and we believe the specimen illustrated by figure 4^ 
plate I, Bulletin No. 4, Geo. Sur. Mo., bolongs to this species, 
though it is not at hand for re-examination. All of the speci- 
mens are larger on one side than on the other, and the first 
radials are longer on one side than on the other, proving that 
t'lis is the normal condition of the species. The larger side is 
the azygous side and opposite to the small basal. The basal 
plates are generally anchylosed, but in the specimens illus- 
trated we have been able to see the sutures. 

Species below medium size. Calyx with a large truncated 
base, above which it is abruptly constricted and then gradually 
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expands to the top of the basals, and, from there, expands 
more r«i,pidly to the facets for the second radials, which gives 
it a pentagonal outline on top. Sutures between the radials 
i^nd between the basals and radials beveled. Surface granular. 
Plates thick. Ck)lumo round and large. 

Basals form a short subcylindrical cup, with an expanded 
base. First radials of unequal size, differing as much in width 
as in length, and subquadrate in outline; they are longitudi- 
nally convex in the central part, projecting most at the articu- 
lating facets for the second radials, and depressed at the 
longitudinal sutures. Articulating facets large, occupying 
about two-thirds the width of each plate, and sloping down- 
Ward so as to be directed at an angle of sixty degrees, from a 
J)erpeildicular line. The Uzygous interradial is large and stands 
nearly upright. The angles for the reception of the regular 
interradials are very obtuse.' 

This species will be readily distinguished, by its general 
form and thick plates, from all others. It bears most resem- 
blance to Plafycnnus allophylus. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS SULCIFERUS, n. Sp. 

Plate /r. Fig* 33, basal view; Fig. 34, aide view. 

Species above medium size and belongs to the discoid forms. 
Calyx shallow, pentagonal, two and a half times as wide as 
high. Plates thick, furrowed. Sutures broadly beveled. 
. Basal disc large, pentagonal, concave in the c^itral part and 
having a furrow just within the pentagonal border. First ra- 
dials wider than high, project at an angle of about forty-five 
degrees, sharply constricted below the facets for the second 
radials. The facets are semi-elliptical, directed horizontally, 
and broadly notched for the ambulacral canal. There is a fur- 
row just within the beveled edge adjoining the basal disc, ^uiid 
one on each side of each plate adjoining the beveled suture. 
The angles for the reception of the regular interradials are 
obtuse The valt and arms are unknown. 

This species is distinguished from other discoid species hav- 
ing beveled sutures, by the furrow within the border of each 
plate, without other ornamentation by the sharp angular con- 



Digitized by 



Google 



76 

striction below the articulating facet, and by the semi-elliptical 
facet. These surface characters readily distinguish it frcwn 
other species. 

Found by R. A. Blair, in the Burlington Group, at Sedalia, 
Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS CASULA, n. Sp. 

Plate IV, Fig. 37 y basal view; Fig. 38, azygous side on the right \ 
Fig, 39, view opposite the azygous side; Fig, 40, summit view. 

Species medium size and belongs to the bowl-shaped forms. 
Calyx bowl- shaped, pentagonal, rather more than one and a 
half times as wide as high. Plates thick. Sutures broadly 
beveled. Surface without omamentajiion. Column round at 
the calyx. 

Basal disc pentagonal, nearly three times as wide as the 
diameter of the column and having a height about equal to 
the thickness of a plate. It is concave below for the column 
attachment, and bordered by an angular pentagon from which 
it is beveled to the suture above. First radials a little wider 
than high, slowly expand to form the cup and become convex 
toward the facets, for the second radials. The facets are semi- 
elliptical, directed at an angle of forty-five degrees, and occupy 
about half the width of the plates. The second radials are 
very short and axillary. The ambulacral notch is small in both 
the first and second radials. The angles for the reception of 
the interradials, which are in fact plates of the vault, are quite 
obtuse. 

The vault is only slightly convex and is covered with a few 
rather large convex plates. Five large plates occupy the central 
part and these are surrounded by a single row of plates con- 
sisting of the interradials and those covering the ambulacral 
canals and those forming the proboscis on the azygous side. 
The proboscis is large and consists of numerous small plates, 
and the first azygous interradial, which is large, stands upright 
and forms part of it. 

The species is distinguished by its pentagonal, bowl-shape» 
absence of ornamentation and peculiar vault and proboscis.^ 

Found by R. A. Blair in the Burlington Group,, at Sedalia, 
Missouri, and now in the collection of S. A. Miller, . 
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PLATYCRmUS SEMIPUSUS, IL Sp. 

Plate IVj Fig, 41, side view; Fig. 42, basal view. 

This species is founded upon two casts, but the specimens 
Are in a fine state of preservation, and the ornamentation, we 
presume, indicates the ornamentation of the test. The spteies 
is above medium size. The calyx is pointed below, subpen- 
tagonal from the basals upward and constricted below and at 
the second radials, so as to destroy the subpentagonal outline. 
The heigth is a little more than the diameter and if the test 
were preserved the heigth would still be more chan the diame- 
ter. The shape is half fusiform. The surface is ornamented 
with rounded ridges that radiate downward from the second 
radials to the base of the first radials and then contract to 
the pointed base below, and these ridges bear very fine longi- 
tudinal lines; or we might say the specimens are ornamented 
with longitudinal, low, fusiform ridges, that are longitudinally 
marked with very fine lines. 

Basals form a cup, pentagonal above and pointed below, and 
having a diameter equal to about two and a half times the 
height. The first radials have a length greater than the width 
and have nearly parallel sides. The facets for the articulation 
of the. second radials are very small. The vault is unknown. 

The general form will distinguish this species from all others, 
beside, the surface ornamentation is quite peculiar. • 

Pound by R. A. Blair in the chert belonging to the Burling- 
ton Group, at Sedalia, Missouri, and now in the collection of 
S. A. Miller. 

PLATYCRINUS MODESTUS, n. Sp. 

PkUe IV y Fig. 43, side view; Fig. 44, basal view; Fig. 45, Summit 
vieWf of the same specimen. 

We have several specimens of this species, but they are all 
casts. The species is below medium size. The calyx is bowl- 
shaped, pentagonal, and about one third wider than high. It 
is constricted below the arms. There are ho indications of 
any ornamentation. 

Basals form a nearly flat, pentagonal disc. The first radials 
have a width a little greater than the length and they expand 
moderately upward. The superior angles are strongly truncated 
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for the reception of the mterradials. The facets for the articu- 
lation of the second radials are not preserved, but the ambu- 
lacral canals make a delicate notch in the middle of each 
first radial. 

The vault is elevated and convex, the first interradials are 
large and stand nearly upright, but curve the superior end 
slightly over on the vault. The ambulacral canals are remark- 
ably deep and form elevated rounded ridges on the summit of 
the vault; in other words, they cut the first radials and form 
t'le highest part of the vault. The vault is covered with 
polygonal plates, the central one being about as large as an 
interradial. The proboscis is sub-central. 

While there are some pentagonal, bowl-shaped species that 
the 6alyx of this species resembles, there are none described 
having any such vault as this one has. 

^' Found in the chert belonging to the Burlington Group at 
Sadalia, Missouri, and now in the collection of S. A. Miller. 

PLATYCRINUS GERMANUS, U. Sp^ 

PloUe IVy Fig, #tf, side view, the spitzes mc^y be foreign matter; 

Fig- 47, basal view, one plate is pushed a Utile out of 

j^laoe^ and the spines on one beiong to foreign material, 

.Species medium size. Calyx somewhat obpyramidal, rather 
rapidly expanding especially toward the arm bases, which 
gi,v^s to the upper part a pentagonal outline; truncated below, 
only, to the extent of the diameter of the column; diameter 
about one-half more than the height; surface granular:. 

Basals form a cup two and a half times the diameter of the 
column, the lower part having a concave depression for the 
attachment of this column without any surrounding rim. l^e 
facets supporting the radials are slightly concave. First radials 
i^^li;ttle longer than wide, gradually expanding, convex longi- 
tudinally, depressed towards the sutures, and most tumid 
toward the second radials. Articulating facets directed upward 
at an angle of about forty five degrees, form more than half a 
circle, and occupy about half the diameter of each plate. Only 
jdightly notched in the central part. Second radials short and, 
axillary. 
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Voulk elevated, the first interradials standing nearly lipnghtl 
There are a few large Bpines on the summit of the specimen, 
but as the outlines of the plates cannot be determined it is net 
certain that the spines belong to it, probably they belong to 
foreigii matter. 

T^his species is distinguished from P. cequHemus, which it 
most resembles, by the form of the basals as well as by tie 
proportion of the height to the diameter. The facets for the 
second radials are also somewhat different, and the angles for 
the interradials are more obtuse in that species than in this,, 
which shows that the vaults are different, though unknown 
beyond those plates. It might .also be compared with P. pei* 
iisenais, from which it may be distinguished by the form of 
the basal cup and the articulating facets for the second radials, 
and by minor details. 

Pound by Mr. P. A. Sampson in the Chouteau Group, at Se- 
dalia, Missouri, and now in his cqlloction. 

Pamily PISOCRINlDiE. 

PISOCRINUS BACCULA, n. Sp. 

Plate F, Fig. 23, side view showing ihe small single radial; Fig, 

24j side view showing Ihe large radial; Fig. 25, baial 

vieto; Fig. 26, summit view of calyx. 

Species large, quite as large as P. campana. Calyx some- 
what bell-shai)ed or like a huckleberry; greatest diameter at 
the lower third and below the point of the small radial; 
abruptly rounded below and deeply concave or sunken at the 
columnar pit; rapidly- contracted in the upper part. The speci- 
men illustrated is not round, as seen from below, and all three 
of the specimens examined seem to be somewhat irregular in 
this respect, though each of the others is more nearly round 
and regular than the one illustrated. Plates thick. Surface 
smooth. 

The five basals form almost an equilateral triangle that is 
not visible in a side view except at the angle below the small 
radial. They are abruptly bent down into the columnar t;avity. 
The three plates in the angles are quadrilateral, the other two 
are triangular. There is not much difference in the size of the 
basals. The positions of the subradial and the five radials are 
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the same as in P. gemmifwmfs, the difference in ske and form 
simply gives the difference in the shape of the calyx which is 
much more contracted in the superior part of this species than 
in that one. The form of this species is such that the arm 
blades must be shorter than in other species, and smaller in 
proportion to the size of the body, or they must spread above 
the mortises or articulating facets, differently from other species. 
Pound in the Niagara Group, near St. Paul, Indiana, and 
now in the collection of Wm. P. E. Gurley. 

PISOCRINUS MILL.IGANI, n. Sp. 

Plate F, Fig. 27, side view of a compleie specimen which clIso 

preserves part of the column magnified two diameters; 

Fig. 28, basal view of the same specimen magnified 

two diameters. This specimen does not show the 

sutures in the calyx. Figs. 21, 22 and 23, 

on Plate VI of the I7th Report of the 

Geological Survey of Indiana be^ 

long to this Species, 

Species medium size, larger than P. gorbyi, which it re- 
sembles. Calyx obpjrramidal, truncated below and has a deep 
columnar pit, and more or less rapidly expands in the radial 
r3gions, giving to the upper part a pentalobate aspect. There 
is some difference among the specimens as to the proportions 
in length and breadth and as to the extent of the pentalobate 
extensions; but the specimens illustrated here and in the In- 
diana report are average in this respect. P. gorbyi is longer 
in proportion to the diameter than this species. Plates thick; 
surface smooth. Column small and round. 

The five basal plates form a triangle that occupies the basal 
cavity and the lower part of the calyx so as to be seen in a 
side view even plainer than they can be in P. gorbyi. The 
subradial and radial plates are proportionally shorter and 
wider than in P. gorbyi and the lobate character more pro- 
nounced. The radials are excavated by a wide dove-tailed 
mortise on the lobes of the calyx, and, in the depressions be- 
tween the lobes, curve in over the calyx so as to leave the 
summit, when the arm blades are removed, with a five-rayed 
star-like opening. There is no vault plate. The tenons of the 
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bladies fill the mortises, and the blades' unite, leavmg only a 
smtkll round opening at the center, which is continued up be- 
tween the blades, but it is much contracted at the summit. 
Each arm blade consists of a single plate. The specimen il- 
lustrated is complete. 

The arm blades are larger and stronger in this species than 
in P. gorbyiy which is a marked distinction, though the shorter 
and wider radials will enable any one to distinguish the species, 
in the absence of the arm blades. 

There are, in the collection pf Mrs. J. M. Milligan, five 
specimens of this species having the arm blades, and many 
specimens, in which the arm blades are not preserved; there 
are also specimens, without the arm blades, in the collection 
of the authors, all of which came from Decatur county, Ten- 
nessee. It must be apparent to any one having been a stu- 
dent of the Echinodermata that Pisocrinus is not more nearly 
related to the order Palceocrinoidea than it is to the BlaMoided, 
It has neither the arms nor the vault of a crinoid, besides be- 
ing anomalous, in the arrangement of the plates of the calyx. 

Pound by Mrs. J. M. Milligan, in the Niagara Group, of 
Decatur county, Tennessee. The specific name is intended as 
a compliment to the lady who collected the fossils from that 
locality and has been a student of Natural History for many 
years. 

* THALAMOCRiNiD^, n. fam. 

This family name is proposed to receive the new genus 
Thalamocrinus and for the present, the family characters must 
be regarded the same as the generic. 

THALAMOCRINUS, U. gen. 

[Ety, ihalamo8 a small house or den; krinon lily.] 

Body pear-shaped or more or less fusi form, and covered by 
three ranges of plates and a small vault. Basals or first cir- 
cle plates five, equal. Subradials or second circle of plates 
five. Radials or third circle of plates six. The vault is un- 
known but supposed to be like the vault of Zophocrinus. Col- 
umn small. No arms. Type T. ovatua. 

. This genus is only referred to the Palaeocrinoidea provision- 
ally. Probably a new order should be established to include 
it and Zophocrinua and some other forms that are not very 
well Understood. 
—11 
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THALAMOCRINUS OVATUS, n. ^p. 

Pla'e F, Fig. 29, 9ide view; Fig. 30^ azygous Me; Fig. 81, Mm- 
mit view withatU the vauV, magnified two diameters. 

Body small, oval or pear-shaped, greatest diameter at the 
upper third; length one third more than the diameter; surface 
smooth. 

. The five basal plates are of equal size and about one third 
the length of the body. They are excavated below apparently 
for the attachment of a column, but the columnar canal is too 
minute to be seen except with a strong magnifier and even then 
it looks like a very minute, round orifice. The second series 
of plates are subradial in position and alternate with the basals. 
They constitute a little more than half the length of the body; 
four of them are hexagonal and one is heptagonal. The plates 
in the third range ai:e short and five of them alternate with 
the subradials, while one of them truncates the heptagonal 
plate at the top, on the azygous side. The short plates form- 
ing, this circle are beveled toward the Interior at the top, and 
present an appearance much like Zophocrinu?, when the vault 
is removed in that genus, which indicates a similarity in the 
vaults of the two genera. 

Pound by Mrs. J. M. Milligan, in the Niagara Group, in 
Decatur county, Tennessee, and now in her collection. There 
are three specimens, one is smaller than the specimen illustrat- 
ed, and another is more than twice as large, so that the nat- 
ural size of it is as large as the illustrations. 

THALAMOCRINUS CYLINDRICUS, n. Sp. 

Plate Vy Fig. 32, side view of two ravgrs of plates; Fig. 33, 
summit view of second range, magn'fied two diameters. 

Body small, subcylindrical or somewhat fusiform. Length 
more than twice the diameter. Surface smooth. Sutures very 
distinct and slightly beveled. 

Basals of equal size and having a length equal to the diam- 
eter of the cup. Truncated below, and under an ordinary mag- 
nifier no columnar canal is visible, though there is a cicatrix 
for some kind of attachment. The second circle of plates al- 
ternate with the basals and form a small cylinder having a 
length fully equal to the diametor. The thick plates may be 
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seen at the end and the small, round visceral cavity. The 
third circle or radial plates are destroyed in our specimen, but 
the facets for attachment are preserved and there is no reason- 
able doubt but that there are six of them. 

Pound by Mrs. J. M. Milligan, in the Niagara Group, in De- 
catur county, Tennessee, and now in her collection. 

Family UNCERTAIN. 

INDIANOCRINUS, n. gen. 

[Ety. proper name, Indiana; Krimon, lily.] 

This genus is founded upon the calyx of a single specimen 
and hence there are only a few characters to be ascribed to it. 
Basals, five. No subradials. Primary radials one by four 
Arms four. No regular interradials. Azygous interradial rests 
between the upper sloping sides of two basals and is Tollowed 
by two plates at the top of the calyx. Plates punctate. Type 
/. puncialus. This genus cannot be certainly classed in any 
family. 

INDIANOCRINUS PUNCTATUS, n. Sp. 

Plale Vy Fig. 8, basal view; Fig. 9, summit view; Fig. 10, lateral 

vieWy azygous side on the right; Figs. 11^ 12 and 13, 

same vietos magnified two diameters. 

Calyx pear-shaped; plates longitudinally convex; sutures de- 
pressed. Surface pitted or punctate. Column very small. 

Basals pentagonal, elongated, truncated for a very small 
column and forming together a pentagonal cup, with depressed 
longitudinal sutures, about one-third of the height of the calyx. 
Primary radials longer than wide, the two adjoining the azy- 
gous* area larger than the other two, most convex in the mid- 
dle,* at the lower edge of the articulating facets; lateral sutures 
dee|)ly depressed toward the top of the calyx. Facets for the 
second radials a little more than one- third of the width of the 
plates, subelliptical in outline and deeply notched for the am- 
bulacral canals. The angles formed, at the sutures on the 
superior face, between the articulating facets, are obtuse, as 
the superior lateral angles of the first radials curve over 
toward the vault. 
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The first azygous plate is hexagonal, as wide as long, very 
tumid or bulged out in the central part, rests between the 
upper sloping sides of two basals, separates two first radials 
and is followed by two plates that are not preserved in our 
specimen. The two superior faces are concave. The vault is 
unknown. 

This species is extraordinary because there are only four 
arms; because the first azygous plate rests between the upper 
sloping sides of two basals, and because the plates are pitted. 
The specimen is well preserved and in its normal condition. 
The hole shown in the illustrations does not appear to pass 
through the test and may not properly belong to the species 
as a character of any importance. 

Found in the Niagara Group, at St. Paul, Indiana, and now 
in the collection of Wm. P. E. Gurley. 

ORDER CYSTOIDEA. 

Family HOLOCYSTIDiE. 

HOLOCYSTITES ASPER, n. Sp. 

Tlate Vy Fig. 1, summit view; Fig. 2, anieriar side view. 

Body medium size, subovate most tumid on the left anterior 
side, plates large, convex, covered with large pastules and 
pierced with numerous pores; sutures deeply impressed. The 
specimen illustrated has the lower part broken away, so whether 
or not it was sessile cannot be determined, and probably two 
ranges of plates are gone; five ranges of plates only are pre- 
served. 

The first range of plates preserved, which is, in fact, the 
second or third range, consists of four large plates and four 
smaller ones, the latter are on the anterior side and may be 
seen at the bottom of figure 2. The second range has eleven 
plates, of unequal size; the third range has eleven plates, the 
fourth range six, and the fifth range, that surrounds the ambu- 
lacral orfice, at the center of the summit, has six plates. There 
are no intercalated plates between the ranges in our specimen. 

The mouth is surrounded by five plates and is submarginal 
between the range that surrounds the ambulacral orifice and 
the next range below. Four of the platos that scrround the 
ambulacral orfice have spine bases. 
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This specimen will be distinguished by its general rough 
form, flattened or depressed anterior side, ventricose upper 
part of the left anterior side, increased size and irregular out- 
line of plates to cover the ventricose parts of the body with- 
out its intercalation of small plates between the ranges, by 
the number of plates in the ranges, and by the four spine- 
beariiQg summit plates. If two ranges of plates are broken off 
from the lower part then it is, probably, nearer to jH. ornatissi' 
mtiSf than to any other species, agreeing with it in the number 
of ranges of plates and summit spines, but differing in the 
shape of the body, the position of the greater tumidity, and 
in the number of plates in each of the ranges below the sum- 
mit. 

Found in the lower part of the Niagara Group near Madison, 
Indiana, and now in the collection of J. F. Hammell. 

HOUX3YSTITES SPHAEROIDALIS, n. Sp. 

Plate F, Fig. 5, summit view; Fig. 4y left side vieua. 

Species sessile, with a large subelliptical base of attachment, 
that is very short. Body medimn or below medium size, sub- 
sp}ieroid^l, though bulging on different parts, most tumid in 
the left posterior part, where it is peculiarly prolonged 
Plates small in the lower part, but medium size above, very 
slightly convex in part and plane in part, and pierced 
with numerous pores without any order of arrangement. 
Sutures not beveled and traced with some difficulty. 

The first range of plates above the solid base of attachment 
is composed of very short, wide plates that are interrupted in 
the posterior part, so as not to make a complete circle. The 
second range is composed of small plates that are longer than 
wide on the front and sides, but wider on the posterior part, 
and fpcfla a complete circle. The third range is similar to the 
second, but the plates are longer. In the fourth range there 
are twenty-seven plates, differing somewhat in size, but all of 
them rather larger than wide. In the seventh range sixteen 
plates, four of which abut upon the oral opening or mouth, as 
sbowi) in figure 3, and there is a small triangular plate that 
abuts upon the mouth and cuts off an angle from two of 
these plates. The eighth range surrounds the ambulacral 
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Orifice and consists of eight plates, five of which bear the 
scars of ambulacral spines, and one is inserted between the 
mouth and the ambulacral orifice. The mouth is submarginal, 
large and somewhat smaller than the very large ambulacral 
orifice, each is surrounded by eight plates. 

This species wUl be distinguished by its general form, great 
number of plates, none of which are intercalated, except ther 
triangular one that abuts upon the mouth, eight ranges, five 
spine bases, and sessile habit. 

Pound in the lower part of the Niagara Group near Madison, 
laiiani, and now in the collection of Mr. J. F. Hammell. 

ORDER BLASTOIDEA. 
Family CODASTERIDiE. 

CODASTEU BLAIRI, n. Sp. 

Plate F, Fig. 20, basal view; Fig. 21, side view; Fig. 22, sum- 

mil view, one triangular field is covered with part of the 

matrix so that the azygous opening cannot he seen. 

Calyx obpyramidal, summit convex, so that the total length, 
from column to summit, is equal to the greatest diameter. 
Transverse section of the calyx pentagonal with slightly con- 
cave sides; surface marked with numerous fine lines parallel to 
the sutures between the plates, except the three longitudinal 
sutures between the basals. Truncated at the base for a very 
small, round column. 

There are three basals, the two larger ones are of equal size 
and pentagonal, the smaller one is tetragonal and each has its 
inner apex notched to form part of the round columnar canal. 
The basals form a pentagonal cup about half the height of the 
calyx. Radiais a little wider than high, equal, truncated above, * 
and mesial gibbosity gives the pentagonal outline to the sum- 
mit. Prom a central, pentagonal, stelliform opening, five tri- 
angular fields radiate to the angles of the' pentagonal summit. 
The one which is smooth and bears the anal opening, in other' 
species, h£^s part of the matrix attached to it in our specimen, 
so the anal orifice cannot be distinguished. Each of the other'" 
four triangular fields is divided by a narrow angular radiating 
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ridge that terminates at the lateral suture between the first ra- 
dials called the *'oral ridges." The pseudoambulacra are nar- 
row and each one Shows a dividing line or furrow from the 
central oral opening half way to the angles of the pentagon. 
There are eight hydrospire slits in each of the eight areas be- 
tween the oral ridges and the pseudoambulacra. 

The, general form and eight hydrospire slits in each field will 
distinguish this species. 

Found by R. A. Blair, in whose honor the specific name is 
proposed, in the Chouteau limestone near Sedalia, Missouri, 
and now in the collection of S. A. Miller. 

SUBKINGDOM CCELENTERATA 

Class ANTHOZOA. 

Subclass ZOANTHARIA 

Family ZAPHRENTIDiE. 

HADROPHYLLUM TENNESSEENSE, n. Sp. 

Plate F, Fig.iSy summit vtew of a slightly convex specimen; Fig. 
18, summit view of a more convex specimeuj Fig. 17, 

' lateral view of same; Fig 19y basal view. 

Cotallum medium size, short, longitudinally double convex, 
transversely elliptical. Calyx convex, sometimes very highly 
convex and "having a flattened or slightly concave central area, 
the greater convexity is opposite the septal fossette and above 
the place of attachment or commencement of growth, A thick- 
ened septa occupies the center of the septal fossette running 
with the longer dianieter of the calyx from the central part to 
the border; the septal fossette extends around the central end 
Of the thickened septa and its sides, from which the lateral 
septa radiate to the border. The lateral fossettes are incon- 
spicuous, but are indicated by a depression from the center to 
the lateral borders. The Radiating septa are unequally devel- 
oped, those upon the sides of the septal fossette are much 
shorter than the others. There are from twenty-two to twenty- 
six in the specimens examined. The point of attachment or 
place of commencement of growth is subcentral or below one 
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of the foci of the ellipse formed by the calicuhiT border. tVotn 
a short elliptical base the corallum is abruptly expanded to 
the calicular border. 

The length of a specimen is about three-tenths of an inch; 
shorter diameter of the calyx about four-tenths of an inch, tod 
longer diameter of the calyx about six-tenths of an inth. Our 
specimens are silicified and do not show any epith^ca, dissepi- 
ments, tabulae or columella. 

Pound in the Silicified Subcarbonif erous beds of Lincoln coui^ty , 
Tennessee, which we suppose are of the age of the Eeokuk 
Group, and now in the collection of Wm. F. fc. Gurtey. 

CLASS. CEPHALOPODA. 

ORDER, NAUTILOIDEA. 

Family CYRTOCERATIDiE. 

CYRTOCERAS KANSASENSE, n. Sp. 

Plate F, Fig. 5, ventral view; Fig. 6, lateral view; Fig. 7, posi- 
tion of the siphuncle and convexity of the septa 
at the fifth air chamber thai is preserved, 
in the specimen illustraied. 

Our specimen is not complete and shows the siphuncle and 
convexity of the septa at the small end; and has been broken 
at the fifth septa, so that it may be examined in two places, 
and figure 7 is taken from a view at the fifth septa. 

The shell rapidly expands, is gently curved, and slightly do- 
pressed from a true circle, in tranverse section, on the venSkral 
side. The outer shell is preserved forward of the fifth septa, 
so that only five air chambers can be seen, but the end of the 
siphuncle indicates there are air chambers forward of that 
point. The siphuncle is small and near the vental side, the 
expansion within the air chambers is not disclosed. The con- 
vexity of the septa is rather more than the lengtii of stu air 
chamber. The septa are distant about one-fifth the diameter 
of the shell. The outer shell is transversely furrowed. On 
the ventral side the spaces between the furrows are flattened 
and wider than the furrows. On the dorsal side the furrows 
and ridges are subequal. The body chamber is not completely 
preserved, and the aperture, therefore, is unknown. 
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This species is quite distinct from all others in almost every 
respect and may not belong to Cyrtoceras, When compared 
with C. dilafatum, it will be noticed that the surface is furrow- 
ed instead of imbricated and the septa are not half as numer- 
ous. It is not necessary to draw comparisons with other species. 

Found in the Upper Coal Measures, at Kansas City, Mis- 
souri, and now in the collection of Wm. F. E. Gurley. 

SUBKINGDOM ARTICULATA. 

CLASS ANNELIDA. 

ORDER TUBICOLA. 

Family SERPULID^. 

spirorbis blairi, u. sp. 

P plate r, Fig, 15, a coil alfalche*i lo PUUijstoma broadheadi; 

Fig, 14, an old spfcimim with ihe anterior end 

prolonged upward. 

Shell sinistral and in its young state attached throughout 
its length. Umbilicus wide. Surface marked with unequally 
distant rings of growth. In an old specimen, as shown by 
Figure 14, the anterior end is prolonged and stands upright. 
The lower side of the shell, that attached to some foreign ob- 
ject is flattened, otherwise a transverse section is circular. The 
aperture seems, in all stages of growth, to have been directed 
upward and when a complete coil, for attachment, had been 
formed the further growth was in the form of a loose spiral 
or upright tube. 

Five specimens belonging to this species have been examined 
and the growth of the spiral in all cases, was to the left as 
sinistral. About one coil and a quarter or less than one turn 
and a half attached to the foreign substance. The transverse 
ridges are closer and finer on some specimens than upon others, 
but always more or less irregular, and sometimes quite coarse 
and wavy, indicating lines of growth, rather than surface or- 
namentation. 

This species is distinguished by its sinistral growth, freedom 
towards the aparture, and surface lines of growth. 

Found in the Chouteau limestone, at Sedalia, Missouri, and 
now in the collection of S. A. Miller. The specific name is in 
honor of R. A. Blair, the original collector. 
- 12 
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PLATE I. 

Pagb. 

Batocrixus POLTDAcrrTLUi, n. sp 5 

Fig. 1. View sbowing calyx, amis Mid part of colamn. 

BaTOCBINUS 8AMP80KI, n. 8p 7 

Fig. 2. View of calyx and armt. 

Fig. 8. Lateral view of another specimen. 

BATocBiNaa vbtsratob, n. ep 8 

Fig. 4. View showing calyx and arms. 

Batocrimus vstustui, n.sp 10 

Fig. 5. Azygoos side view. 

Fig. 6. View opposite azygoos side. 

Batoobinds vknustulus, n.sp 12 

Fig. 7. Azygons side view of a specimen showing calyx and arms. 

Batoobinds insubtus, n. sp 14 

Fig. 6. Azygons view. 

Pig. 9i Caiyz, proboscis and arms of same. 

BaTOOBINUS BBOAOHBAni, B. Sp 16 

Fig. 10. Basal view of a calyx. 
Fig. 11. Lateral view of the same. 

Batoobinds nitiddlus« n. sp 17 

Fig. 12. Azygons side view of a calyx. 
Fig. 18. Opposite side of same. 

Batoobinds pbcdliabis, n.sp 18 

Fig. 14. Azygoos side view of scaly x. 
Fig. 15. Basal view of the same. 
Fig. 16. Sammit view of the same. 

Batoobinds impabilis, n. sp 20 

Pig. 17. Azygons view of a calyx. 
Fig. 18. Opposite view of the same. 

Batoobinds inooltds, n. sp 21 

Fig. 19. Azygons view. 
Fig. 90. Opposite view. 

BATOCBINDS INSPBBATDA, B. Sp 22 

Fig. 21. Azygons view. 
Fig. 22. Opposite view . 

Batoobinds pobmaobds, n. sp 24 

Fig. 28. Azygons view. 
Fig. 24. Opposite view. 

Batoobinds iNOONsuBTUSf n. ep , 2S 

Fig. 25. Ba^al view. 

Fig. 26. Lateral view. 

Pig. 27. Sammit view. 

Batoobinds sEBRATus, n. sp 27 

Fig. 28. Basal view. 
Fig. 29. Lateral view. 
Fig. 80. Sammit view. 

BATOOBIND0 lONOTDa, n. Sp gg 

Fig. 31. Babal view. 
Fig. 82. Lateral view. 
Pig. 88. Summit view. 

BaTOCRIJ^DB M0DE8TU8, n. sp 80 

Fig. 84. Basal view. 
Fig. 85. Lateral view. 
Fig. 86. Sammit view. 

Batoorinds hbtbboclitds, n. 8p 81 

Fig. 87. Basal view. 
Fig. 88. Lateral view. 
Fig. 89. Sammit view. 

Batoobinds pbooerds, n.sp 88 

Fig. 40. Basal view. 
Fig. 41. Lateral view. 
Fig. 42. Summit view. 
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PLATE II. 



Page. 

Batocbinus vicihu8,ii. ep 34 

Fig. 1. BMftlTiew. 
FtK. 8. lAteral view. 
Fig. 8. Summit view. 

BaTOCRINUS IKOPINATUl, D. Sp.....^. 86 

Pig. 4. BamI view. 
Fig. 6. Lateral view. 
Fig. 6. Bnmmit view. 

BaTOCRINUI PLAKUt, n. Bp 87 

Fig. 11. BmaI Tiew. 

Fig. li. Summit view. 

Fig. 18. Lateral view. 

Fig. 14. Baeal view of another specimen. 



SUUMABDOGBINDS OOHCIIVNUI, n. Sp.. 

Fig. 7. Basal view. 

Fig. 8. Summit view. 

Pig. 9. Lateral view. 

Fig. 10. Azygous side view. 
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MBOISTOCBIKrS OUNATUl, U. Sp 4'i 

Fig. 16. Basal view, azygous side up. 
Fig. 16. Azygous side view. 
Fig. 17. Summit view. 

MKOMrOCBINUB UBMI8PHBRICU8, B. Sp 44 

Fig. 18. Basal view, azygous side up. 
Fig. 10. Azygous side view. 
Fig. 30. Summit view. 

ACTINOCRINDS ALBBBSI, n. Sp 4§ 

Fig. 21. Azygous side view. 
Pig. 22. Opposite side of same. 
Fig. 23. Summit view. 

ACTISOCBINUS IWVBATUS, U. Sp 49 

Fig. 25. Azygous side view. 

Pig. 26. Opposite side of another specimen. 

StBOTOCRINUS RLAIBI. n. Bp ... 't 

Pig. 24. Lateral view of a calyx. 

MiLOCBINUS SAMPSONI, n. Sp Ci 

Fig. 27. Basal view. 

Pig. 28. Azygous side view. 

Pig. 29. Opposite side of same. 
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PLATE III. 



PA6I. 
BaTOOBINUI PBODIGIAUS, D. Sp 39 

Pig. 4. BasftlYiew. 

Pig. 5. Azygone side view. 

Pig. 6. Summit view. 

SaMPSONOORIMUB HEMIlPHBRIOUl, n. Sp ^6 

Fie. 7. BmaI view. 

Fig, 8. Snmmltview. 

Fig. 9. Axygoas side view. 

Fig. 10. Lateral view. 



DOLATOCBIHUB MODOBUS, n Sp 56 

Fig. 1. Basal view. 

Fig. 8. AzygoQS side view. 

Fig. 8, Sommit view. 

DOLATUOBINTTS 8AC/L'LU8, D. sp 68 

Fig. 11. Basal view. 

Fig. 12. Azygoas side view. 

DOLATOOBINUS 8ALBBR08178. n. sp 59 

Fig. 18. Basal view. 
Fl^. 14. Lateral view. 
Fig. 16. Snmmltview. 
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PLATE IV. 



Paok 

POTBBIOCEIVCS BLAIBI, O. Cp , 61 

Fig. 1. AXTgOQS tid« Ttow. 
Fig. 2. Oppofllte sua T&ew. 

PoTCBiocBwcf ALTovBViu, n. ap 62 

Fig. S. CaIjtx tad arms; axjgoaa aide on tha right. 
^im- 4. Oppoaita aide of aama. 

PoTKBiocmMua BBOADHBADi. n. ap «8 

Fig. 7. Axygona aida vleir of caljrx. 
Fi^. 8. Oppoaita aide of aaaa. 

PonEBiocBrNoa aAMPaovi, a. ap * .,.. « 

Pig. 9. • Azjgoaa aida Tiaw of caljx. 
Fig. 10. Oppoaita aide of MiM. 

ZBAcanvus blaibi, a. ap 66 

Fig. 6. Viaw of %zjgoaa aida. 
Pig. 6. Oppoaita Tiaw of aame. 

Ctatbocbixiti blajbi, B.ap » 67 

Fig. 11. BaaaJ view, BBjgooa aida up. 
Fig. 12. 42jgoaa aida riaw. 
Fig. 18. Baaal riaw of aaotfaar apacimea. 
Fig. 14. Azygoaa aida viaw of tha aama. 
Fig. 15. Lateral riew of aama. 

CrATHOCBIlfOl CHOI7TBAUBM8I8. B. Sp 68 

Fig. 16. View of a cal jx aad part of arma. azjgoaa tide oa the right. 

CrATuocBiBus HAclDAMai, a. sp 69 

Fig. 81. Calyx aad part of arms, azygona aida oa the right. 
Fig. 82. Lateral viaw of tha aame. 

CTATHOCBIlfUa BBITTU, B. Bp t TO 

Fig. 86. Baaal viaw of caljz. 
Fig. 86. Azjrgoaa side of lama. 

PLATVCBtBCTi TOeUBICTM, B. Sp TO 

Fig. 17. Baaal view. 

Fig. 18. Azjgoas aide view. 

Fig. 19. Sanualtvlew. 

Plattcbiiiub roBMOtua, a. ap 7S 

Pig. 20. Baaal view. 

Pig. 21. Azygonsiide view. 

PLATTORlNUi MisaooBiBifaia, a. ip 73 

Fig. 2S. View of loager aide. 
Fig. 28. View of shorter side. 

Plattcrinus PBTnsBNsis, B. sp 73 

Fi«. 24. Baaal view. 
Fig. 26. Lateral view. 

P1.ATTOBIND8 0LI5ATUS, n, sp •.. 74 

Fig. 26. Shorter side view. 

Pig. 27. Loager side view. 

Fig. S8. Loager side of another specimea. 

Pig. 29. Shorter side of same. 

Pig. 80. Longer side of another specimen. 

Plattcbinus sulcipbbub, a. sp 75 

Fig. 83. Basal view. 
Fig. 84. Lateral view. 

PLATfCRlNUS 0A8ULA, a. Sp 76 

Pig. 87. Basal view . 

Pig. 88. Azygoaa side view.' 

Pig. 89. Opposite side of aame. 

Pig. 40. 8ammit view. 

Plattcbinus sbiupu«t78, a. sp 77 

Pig. 41. Lateral view. \ 

Fig. 42. Basal view . 

Plattobintts modbstus, n. sp. 77 

Fig. 48. Lateral view. 
Pig. 44. Basal view. 
Fig. 46. Sammitview. 

PLATYCBiifUs obbmanus, n. sp 78 

Pig. 46. Lateral view. 

Fig. 47. Baaal view. ^~^ ^ 
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PLATE V. 



Paob. 

HoLOCYSTITBB A«PEB, n. Bp 84 

Fijf. 1. Snmmll view. 
Fig. 2. Anterior view. 

HOLOOT8TTTB8 SPUABROIDALIS, D. Bp 85 

Pig. 8. Sammlivlew. 
Fig. 4. Left Bide view. 

CtRTOCERAS KANBABBNBBf D. Sp '^ 88 

Fig. B. VenUl view. 
Fii{. 6. Lateral view. 
Fig. 7. Showing aepta and Biphnunelee. 

iNDlANOCRIlfUBPUNCTATUB, n. Sp 83 

Fig. 8. Baaal view . 

Fig. 9. Snmmitview. 

Fig. 10. Lateral view. 

FigB. 11,1^18. Same views magnified two diameterB. 

SriROBBis Bi^iui, n. sp 89 

Fig. 14. A specimen attached to a Ptatytioma. , 

Fig. 15. An older example. 

llADROPUTLLUX TENNBiBBBXBB, n. Sp 87 

Fig. 16. Summit view. 

Fig. 18. Sammit view of another specimen . 

Fig. 17. Lateral view of the eame . 

Fig. 19. Basal view of same. 

CoDABTEB BLAlRf, U. Sp 8« 

Fig. ao. Basal view. 
Fig. 21. Lateral view. 
Fig. 22. Sammit view. 

PiSOCRINUS BACCULA, n. Sp 79 

Fig. 28. Lateral view, showing small radial. 

Fig. 24. Lateral view showing large radial. 

Fig. 25 Basal view. 

Fig. 26. Sammit view, all magnified two diameters. 

PiSOCRINUB MILLIOANI, R. Sp 80 

Fig. 27. Lateral view, magnified two diameters. 
Fig. 28. Basal view of eame. 

TOALMOCRINOB OVATU8, n. Sp 82 

Fig. 29. Lateral view, magnified two diameters. 
Fig. 80. AzygooB side view of the same. 
Fig. 81. Sammit view of same. 

TUALMOCRlIfUS CTLlNDRICUB,n. Sp 82 

Fig. 32. Lateral view, magnified two diameters. 
Fig. S3. Showing summit of second range of plates. 

AMPUORACRrNDB 8BDALIBNBIB, n. Sp 54 

Fig. 84. Summit view of a small specimen. 

Fig. 85. AzygouB side view of another epeclmen. 

Fig. 86. Basal view of the eame. 

Fig. 87. Summit view of same. 
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